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ELECTRIC FANS IN WINTER. 

The electric fan is generally associated with hot weather, 
because at that time we are accustomed to resort to its use 
for cooling and ventilating our offices and living rooms; but 
it has its uses in cold weather, and in many offices and stores 
it maintains its position throughout the entire year. Its use 
in winter is principally to secure ventilation, though at times 
it is very convenient for obtaining a more uniform tempera-~ 
ture throughout a room. An electric fan placed above a heater 
will distribute the warm air which would otherwise rise toward 
the ceiling and only reach the lower regions when displaced 
by still warmer air. The thorough circulation and stirring-up 
brought about by the fan generally ensure a pretty uniform 
temperature throughout the entire room. 

Another application of the electric fan in winter is to main- 


tain display windows free from frost. This is done by direct- 
ing the current of air from the fan across the window, and in 
this way the increased evaporation which takes place prevents 
It used to be the case that, dur- 
ing cold snaps, nearly all display windows were completely 
screened off from persons on the street by a thick coating of 


frost and ice. 


the accumulation of frost. 


This is easily avoided now when one knows the 
remedy, and there is no need for any store losing the adver- 


tising value of its windows, even during the coldest weather. 





A USEFUL RAW SCIENTIST. 

Sir Oliver Lodge may surely be classed as a scientist of high 
attainments. He would probably by many of us be placed among 
those who were recently classified by an engineer—also eminent 
—as raw scientists—that is, those men who have devoted them- 
selves to science for its own sake, and who seek for no useful 
application. But now Sir Oliver has stooped, or risen—which- 
ever way one wishes to put it—to turn scientific knowledge to 
practical uses, and he offers us two applications, each of which, 
if successful, will be a great boon to humanity. 

The first of these is an electrical method of displacing fogs. 
This was described in the ExrecrricaL Review last spring, 
and while the method has not yet been put to practical use, it 
has been tested and gives promise of success. During recent 
fogs in England this system was tried. The apparatus was 
fitted up at the laboratory at Birmingham College, and was found 
quite effective in displacing fogs for some distance around the 
building. If this can be done on a large scale—such, for instance, 
as keeping main avenues of traffic open—the adoption of the 
system seems not improbable; for no matter how costly it itself 
may be, the losses due to interruption of business are probably 
much greater. The difficulties of applying this method are 
many, but England’s recent experience may cause it to be tried. 
It is said that the recent fog cost London five million dollars. 

The other invention, is one of lesser importance to the public 
in general, but one very necessary to the happiness of a rapidly 
growing class—that is to say, the automobilists. It is, in effect, 
a system of ignition for gas and oil engines which is reliable and 
It is said that one-half of the 
breakdowns of automobiles are due to failures of the spark- 


will work under all conditions. 
ing device. Sir Oliver’s system, on the other hand, can not be 
prevented from sparking. Here we have two useful applications 
which could only be thought of by one deeply versed in science. 
One perhaps is not so much surprised when it is attempted to 
apply high-frequency oscillations to transmit messages without 
wires through space, but it is surprising to see the science of 
high-frequency electrical vibrations applied to igniting an 
engine. 
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LONG-DISTANCE TRANSMISSION. 

The interesting paper, entitled “The Maximum Distance to 
Which Power Can Be Economically Transmitted,” read by Mr. 
Ralph D. Mershon at the recent meeting of the American In- 
stitute of Electrical Engineers brought forth a good deal of 
criticism, though such criticism only adds to the value of the 
paper, as it puts on record the honest opinions of those most 
interested in the subject. 

We can not agree with the member who took part in the 
discussion, who held that investigations of this kind were not 
only a waste of time, but were, in fact, dangerous, as they might 
be misleading. Any study of this kind can only be based upon 
certain assumptions, and in this case these assumptions were 
clearly stated by the author, and, bearing them in mind, the 
limitations of application of the results are clearly recognized. 
The conditions of operation assumed in the investigation are 
such that the results have little bearing on present practice. 
‘T'ransmission engineers to-day are satisfied with 60,000 volts, 
because they find this pressure sufficiently high to transmit 
economically the power required over the distances which must 
be covered to-day. ‘To go above this is merely to invite trouble, 
without a compensating gain. If, in days to come, much larger 
powers must be transmitted over much greater distances, it may 
not only be advisable, but it may be necessary to use higher volt- 
age. There is, of course, the great question, whether there will 
be any such need in the future. Where a large waterfall exists 
there should be no difficulty in disposing of all the electrical 
power which can be generated there within a radius of 100 miles 
or so. Thus, from the standpoint of the generating company, 
there would seem to be no necessity of using higher voltages. 
But there is, of course, the other question: that of transmitting 
power to a city lying outside this 100-mile radius. However, 
the demand for power in large quantities, even in large cities, 
may not be as great as might first appear, because those in- 
dustries in which the cost of power is an important factor will 
naturally move to the power plant. This will leave in the city 
only those industries in which the cost of power is a minor con- 
sideration, and which will be willing to pay more for power, 
since this increase in the cost of operation is more than made 
up by other advantages of location. There will always be large 
demands for power in all cities, the individual demands them- 
selves being relatively small, but the aggregate being much 
It seems likely that the 
electrical power required for these purposes will be supplied by 


greater than might be anticipated. 


a local generating station, placed possibly without the city limits. 

It was pointed out that the idea that the development of our 
waterfalls will rapidly decrease the coal ‘consumption is er- 
roneous. The coal consumed in electric generating stations is 
only a few per cent of the total quantity used. This percentage 
will increase as years go by, but it will be some time before the 
electric generating station is a considerable factor in the use of 
coal. 

As a caution to those who look upon Mr. Mershon’s paper as 


a prophecy of what the future has in store for us, the dreadiul 


example of certain earlier prophets in electrical developments 
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was held up. But if these earlier prophets had stated, as does 
Mr. Mershon, the conditions upon which their forecasts were 
based, there would have been no need to apologize when, their 
prophecies failed of fulfilment, due to a change in these condi- 
A prophet need not give his reasons when he prophesies. 
if he did. But 
an engineer, when forecasting the future, should always 


tions. 


Indeed he would probably lose caste 
state clearly upon what his reasoning is based; and as long as 
his reasoning is sound, his reputation will suffer nothing if im- 
provements in methods or apparatus set his forecast at naught. 
What the future has in store for us in the direction of long- 
distance transmission of electrical energy no one can say with 


any certainty. 





A SERIOUS OFFENCE. 

Certain telephone lines in eastern Massachusetts have suf- 
fered severely of late from the depredations of copper thieves. 
and thus far attempts to apprehend the culprits appear to have 
met with but little success. There would be slight occasion 
to trespass upon a field which so palpably lies within the 
province of the police department, were it not for the fact that 
the serious character of this old offence is not always suili- 
ciently appreciated in even highly developed communities. 

Leaving aside for the moment the question of detection, 
it is worth while to examine the grave nature of this species of 
larceny, for in many cases it seems to be regarded by the general 
public as little more than petty thieving. ‘To be sure, twenty-five 
dollars worth of copper is not a bad night’s work from the stand- 
point of the wire cutter, but this is not the point which makes 
the offence so serious. Unfortunately the wire thief does not 
confine himself to breaking into storehouses and abstracting 
stray coils that lie handy to his purpose—a course which entails 
far less momentous consequences in its possibilities than the 
deliberate cutting and stealing of operating circuits which 
may be carrying signals or messages of the gravest import. 
It requires no very active imagination to picture the finan- 
cial losses incidental to the severing of wires occupied by busi- 
ness conversations of moment; the ruin which the cutting of 
a fire-alarm circuit during the striking of a box may scatter 
abroad; the calamities hinging upon the continuous transmis- 
sion of train orders, and the personal anguish and _ bereave- 
ment capable of being caused by the interruption of a physi- 
cian’s telephone line at some time of physical crisis, when life 
and death are fighting a battle of seconds. 

Short shrift used to be accorded the horse thief in the old 
frontier days, for in those times the loss of a horse often was 
Vital as the tele- 
phone has come to be—and the telegraph as well—in modern 


tantamount to death by starvation or thirst. 


civilized life, the consequences which may hang upon its inter- 
ruption are oftener far from realized. The crime of stealing 
wire from operative lines certainly deserves a penalty heavy 
enough to deter the wire cutter from what he regards at pres- 
ent as an easy way and a comparatively harmless way of mak- 


ing a little money. 
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SERIOUS BREAKDOWN OF AN ENGLISH LIGHTING PLANT. 

Just about a year ago the electrical supply of the city of 
Bristol, England, was entirely interrupted by a disastrous fire 
Hap- 
pening at Christmas time the interruption was the more serious, 


which destroyed the switchboard in the lighting plant. 


as it interfered seriously with the holiday shopping. 

This year another breakdown, has occurred, just before the 
holiday season, this time at the Bradford municipal plant. On 
the morning of December 13 a serious short-circuit occurred in 
one of the underground mains of the municipal lighting system. 
The fault was located in a feeder laid across an iron bridge over 
arailway. This feeder was disconnected, but a heavy fault stil! 
remained. Upon opening the pavement it was found that the 
arcing had burned a hole in the iron plates forming the bottom 
of the bridge. The cable, upon, test, was found to be faulty in 
both directions. A little later in the morning another fault 
occurred a short distance from the first. In this case an ex- 
plosion of gas took place. Upon opening the conduit, which con- 
sists of two brick and stone culverts, it was found that nearly 
all of the fifteen cables had been burned in two. Explosions 
The 
entire plant was shut down while repairs were being made, and 
in the 


meantime another breakdown occurred in an entirely different 


continued even after the feeders had been disconnected. 
connection was not made again until about midnight. 
part of the system. By energetic work this fault also was lo- 
cated and repaired, and early the next morning the system was 
working normally. 

It was found, on making tests, that the cables affected were 
in bad condition. They had been laid between eight and six- 
teen years ago. They were lead-sheathed, single-core cables, 
and the type of joint-box used was poor. The trouble seems tu 
have been due to general deterioration. In fact, the enginees 
had reported to the municipal lighting committee that the 
system was in bad condition and needed immediate attention. 

This unfortunate occurrence emphasizes the necessity for 
watching and testing carefully all electrical conductors. One is 
apt to feel that when a system is working apparently satisfac- 
that all is well. 


Where conductors are strung overhead trouble is expected and 





torily—as no trouble is seen on the surface 


precautions taken, but when they are laid underground, a feeling 
of security tends to diminish the sense of responsibility for their 
maintenance in good condition. In this case deterioration must 
have been going on for years, and this should have been evident 
Part of the cause of the Bradford trouble 
seems to have been due to the neglect of the former engineers 


on making tests. 


to keep careful records of the system, for not only had these 
defects not been corrected, but when the breakdown occurred 
and repairs were being made, cables were found lying beneath 
the conduit which those in ‘charge at present did not know ex- 
isted, and these cables were found to be connected up improperly 
to the mains. The lesson is evident: it will not do to treat 
electrical conductors as permanent equipment not liable to de- 


terioration, and no matter how well constructed and how care- 
fully laid, they must be inspected regularly and any tendency 
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to trouble noted and checked at once. Only in this way can a 


disastrous failure of a system be avoided. 





THE INDEX FOR VOLUME FORTY-FIVE. 

With this issue the forty-fifth volume of the ELEcTRICAL 
RevIEW is completed. Accompanying each copy of this number 
will be found an index for the twenty-seven issues, covering the 
period from July 2 to December 31 inclusive. No additional 
copies of this index will be distributed, and we urge upon al! 
recipients the importance of preserving this record. The greatly 
enlarged scope of this journal is evident from a glimpse at this 
index, and it is gratifying to realize that this effort is being 
so warmly appreciated throughout the field. The year just 
closing has been crucial in many respects. For a time it looked 
as though the pendulum of business activity might swing too 
far off-side, but the trend of progress now indicates an era of 
prosperity and national happiness which shall be as great as, if 
not greater than, any which has been passed through. In bring- 
ing this forty-fifth volume to a close we wish our good friends 
throughout the world 

A PROSPEROUS AND HAPPY 
New YEAR. 





SUBWAY WEATHER. 

The sample of winter with which New York city has been vis- 
ited during the past fortnight has emphasized the advantages of 
the subway as a means of travel. Above ground traffic has been 
impeded everywhere by the heavy falls of snow and slush, aud 
getting about the city on the surface has been difficult, as well 
as disagreeable. In the subway all is different. Here, except 
for the dripping umbrellas and snow carried in by the passen- 
gers’ feet, there is nothing to indicate that above ground the 
sun is not shining and the streets bright and pleasant. ‘There 
is no delay due to stalled teams or sleet, or to allow a snow 
sweeper to clear the way. Except for the walk to and from the 
subway, those who travel in this way are independent of the 
weather. The subway had shown its usefulness before bad 
weather set in, but the storms of the past two weeks have brought 
out more forcibly than ever the advantages of traveling under- 
ground. The city is not only satisfied with its subway, but it 
means to have more of them, and it is not improbable that one 
or more, and possibly all, of the elevated lines will eventually 
be replaced by new subways. The gain to the city would be 
great. 

As the subway service settles down to smooth running, 
changes which might be made with advantage are pointed out. 
Criticisms are most frequently heard of the arrangements for 
leaving and entering the cars. Here the greatest loss of time 
occurs. A modified type of car with side doors such as that 
used on the Brooklyn bridge, or, even better, the type of sub- 
urban car adopted by the Illinois Central Railroad, would im- 
prove present conditions considerably. A change of some kind 


will doubtless be made in time. 








108t 


GROUNDED TRANSMISSION 
» MEDIUMS—VI. 


BY J. STANLEY RICHMOND. 
TRACKS AND BONDING. 

In spite of all that has been written and 
said, and though the average traction en- 
gineer is well aware that it is important 
that the track conditions, from a con- 
ductivity point of view, should be kept 
up to the standard required by modern 
and approved engineering, it is remark- 
able how many railroads permit their 
bonding to deteriorate. This is very re- 
grettable, and can only be explained on 
the basis that such being hidden from 
officials, it is not constantly brought to 
their notice like the conditions of the other 
phases of street railroading are. Bond 
testing should be methodically carried out 
constantly; that is, as soon as the whole 
system has been tested, it should be all 
gone over again and again to the N times. 
For this purpose a Conant rail-joint test- 
ing instrument with the built-up frame 
contacts (not the poles) should be used. 
The operator should be a young man of a 
plodding—very plodding—character and 
his assistant, a boy. Both of them should 
be on the pay-rolls of the maintenance of 
way department. The young man should 
receive two dollars, and the boy fifty cents 
a day. Both of them should report at the 
office at 8.30 A. M., be at work on the 
streets at 9 A. M., go to lunch at noon, 
be back at work on the streets again at 
1 p. M., start for the office at 4.30 P. M., 
and on arrival there enter up the read- 
ings on clean sheets, a fac-simile of which 
is given in Fig. 24, and leave them, be- 
fore quitting at 5.30 p. M., on the desk of 
the head of the department. The head, 
on the first of each month, should turn 
in the accumulated sheets, with a brief 
attached criticism of them, to the general 
manager for perusal. To check the ac- 
curacy of the Conant rail-testing instru- 
ment, a duplex millivoltmeter (Richmond 
pattern) is very handy. Such an instru- 
ment has been mentioned in a previous 
article (“Stray Transmission”)* in con- 
nection with the first method of testing 
for stray transmission, and is used by 
taking the track drop across the joint 
with one side of the instrument and the 
drop across three feet of straight rail 
with the other side of the instrument. Or- 
dinary good bonding carried out with one 
bond at each joint in outlying sections 
and two bonds at each joint where the 
loads accumulate, with, perhaps, three 
bonds at each joint in some special cases 


1 ELecTRICAL Review, December 17, 
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(where the load is exceptionally heavy), 
will give results showing, in many cases, 
joints and straight rail as equal; that is, 
the conductivity of three feet of joint 
(eighteen inches each side of the junction 
of two rails) is the same as that of three 
feet of straight rail (rail with- 
out any joint); in other cases the 
results will show that the joints are equal 
to six or nine feet of rail. Where the 
bonding is out of order, the results, of 
course, will show much worse conditions. 
Where the tests give joints as being equal 
to more than six feet of straight rail, the 
joints should be rebonded. The practice 
of drilling holes in the rails beforehand, 
to insert the bond terminals in, can not 
be too strongly condemned, unless they 
are drilled slightly smaller than required 
and are reamed out to the right size just 
before the bonds are installed. This be- 
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the bonding of special work, as it is usually 
carried out, up to standard. This is due 
to several reasons; the three main ones 
being the more than usual amount of mo- 
tion at the joints which loosens and breaks 
the bonds; the use of small lengths of 
rail to “make-up”; and the extra trouble 
which is experienced in getting at the 
bonds for repairs, especially when the 
special work is the result of cross lines 
with the thereby heavy traffic. Carefully 
taken short track-drop readings generally 
show, when the bonding on clear runs is 
in fairly good condition, that most of the 
total drop is due to the drops across the 
pieces of special work (steam railroad 
crossings being the worst offenders) unless 
the ordinary special bonding is new, when 
the drops across special work will be less 
than that across equal lengths of clear 
track. This has been somewhat generally 
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Fie. 24.—REPORT SHEET. 


cause the holes will accumulate a certain 
amount of moisture and oxide in a very 
short time, which will, sooner or later, 
cause imperfect contact between the bond 
terminals and the rail metal. Bonds 
should be flexible and preferably of the 
ribbon type. The bond terminals should 
be large—very large—and welded by some 
heat process to the ribbons (not pressed), 
and when inserted in the rails should be 
swaged up by compression applied to the 
head and the other end. When soldering 
can be carried out, the terminals and the 
rails should be sweated first; and when 
the terminals have been compressed heat 
should be applied to make the two sweated 
surfaces run together. The terminals 
should then be compressed again. 

Those who are practically acquainted 
with track conditions, considered from the 
point of view of conductivity, know, more 
or less, that it is very difficult to keep 


understood for several years; and, as a re- 
sult, it has been customary to lace the 
special work with lengths of bare wire, 
usually trolley wire, though in some 
cases galvanized wire has been used. The 
writer, therefore, adopted for such points 
a class of bonding which he terms special 
bonding, the details of which will be given 
further on. 

When new track is being laid, the 
special work and the ends of the clear 
runs should be connected together without 
the use of short lengths of rail to make- 
up; that is, if fifty-foot rails are being 
used and the distance to be connected up 
is sixty feet, one fifty-foot length and a 
ten-foot length should not be used. What 
should be done in such a case is to cut 
two thirty-foot lengths off two fifty-foot 
rails and use them to make-up the sixty- 
foot space. Short lengths, therefore, 
when used, should always be used on the 
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clear runs. The special work should be 
extra ballasted, and the extra ballasting 
should be continued on under the clear 
runs (gradually tapering) for a short dis- 
tance. It is also a good plan to use, for 
the top of such ballasting, a dressing of 
concrete. This contrete should be rammed 
in after the special work and clear runs 





Fig. 25.—OLp MetHop or Rar. LAcING. 


have been bolted up; and, if possible, no 
cars should be run over it until the 
concrete has set. If this work is being 
done on a road which is_ only 
operated during the day, the concrete 
should be rammed in as soon as the last 
car has passed, which will give it a few 
hours to so set. This policy will reduce 
the joint-motion at such points to a mini- 
mum; and it is absolutely necessary that 
the special work should be carried out in 
a very substantial manner when it is 
the result of a steam-railroad crossing. 

In track maintenance it is often found 
that the joints at certain points of the 
clear runs show considerable motion. At 
the points where repairs are found to 
he constantly required (evidence of which 
will be shown by the repeated bond tests). 
it will generally be found, on examination, 
that the trouble is due to the unstable 
character of the foundation soil as a result 
of surface or other drainage. ‘The cure 
for this is to dig out the under-soil for 
about two and one-half ties each way, 
place a longitudinal tie under and attach 
it to the four tie ends and then fill in with 
stone ballast, which should be well ram- 
med. If the motion is due to rotting 
sleepers (ties) as a result of soggy ground, 
the ties should be replaced with creosoted 
ones, creosoted by the vacuum process (not 
the superficial one) ; and if the conditions 
producing rot are extreme (alternating 
sogginess and dryness) the ends of the 
ties should, before installation, be dipped 
into a tank of P. & B. paint, thinned down 
with carbon bisulphide, a commercial 
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quality of which can be bought by the car- 
boy. The use of iron ties is not recom- 
mended. 

It is much preferable, however, to use, 
instead of the concrete, box troughs with 
a minimum cross-sectional area, into 
which, after the top has been nearly all 
nailed down, melted pitch, mixed with a 
little tar to keep it moderately soft, is 
poured. 

Fig. 25 illustrates the old-fashioned 
method of’rail-lacing, while Fig. 26 repre- 
sents how similar special work is provided 
with special bonding. 

Fig. 27, in a similar way, shows how a 
turnout was originally strengthened. Such 
a plan has, however, been proved to be 
exceptionally weak ; and the method which 
should be adopted is illustrated in Fig. 
28. 

Where the turnout is more complicated 
on account of it forming the junction be- 
tween two lines, the special bonding be- 
comes more complicated. Fig. 29 shows 
the old lacing method; while Fig. 30 


| 





Fic. 26.—SPECIAL BONDING ON SPECIAL WORK. 


illustrates the modern and approved plan; 
in which case, as will be noticed, part of 
the special bonding is laid to one side of 
the tracks. This is because it is often 
very difficult, when installing this work in 
connection with track which has been pre- 
viously laid, to dig a trough near the 
tracks on account of the many ties. ‘There 
are so many forms of special work that 
it is beyond the limit of an article to give 
all the combinations which can be worked 
out; but it is believed that the few ex- 
amples given will assist the track en- 
gineer to understand the principle in- 
volved. 

A few of the details to be observed in 
connection with this work are as follows: 

The cable should be double-braided 


weatherproof with a stranded core made | 


up of tinned wires. This on account of 
the considerable amount of soldering 
which is necessary. The size of the 
cables should, according to the loads at 
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the different points, run from 200,000 to 
1,000,000 circular mils. 

The terminals which are used to con- 
nect the cables to the rails are illustrated 
in Fig. 31, the ribbons of which should 
be spread out and coiled around the ends 
of the cables (previously cleaned with 
gasoline) and then soldered by pouring 
melted solder over the junctions of the 
two. 

The number of rail connections at each 
point should vary from three to six, ac- 
cording to the loads to be taken care of. 

All the cables at each piece of work 
should be bared about the middle, then 
cleansed, bound together and finally be 
sweated and covered with tape and painted 
with P. & B. paint. 

A slight kink should be made in each 
cable end near to the rail contacts; and, 
when the contacts are made, they should 
receive a liberal covering of the insulat- 
ing paint. 

To carry out this work, the first re- 
quirement is that accurate tracings to 
scale should be made of each piece of 
special work. Blue-prints from these 
should be then sent to the electrical en- 
gineer who should mark on them the sizes 
of the cables to be used and the price of 
such per foot. They should then be 
handed over to the track engineer. This 
is the man who by a little originality and 
patience can save a few hundred dollars. 
A couple of hours spent on the blue-print 
of each piece of work will be found to 
be a paying investment. As the track 
engineer finishes each sketch of the points 
to which the cable ends are to be con- 
nected and the route for the cables to 
follow, it is returned to the drawing 
office pinned to the blue-print with any 
notes which may be found necessary. The 
drawing office should then complete the 
tracings and, when it is finished, send a 
from it to the 
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Fie. 27.—OrtGINAL METHOD OF TURNOUT 
BonDIne. 
engineer, so that he may check the 
sizes of the cable given. When so 


checked, he should forward it to the 
track engineer, by whom it is handed to 
the foreman on the job. Any deviations 
from the blue-prints which the foreman 
may find necessary should be mentioned 
in his daily reports to the track engineer, 
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by whom the drawing office should be 
notified, so that they may make the nec- 
essary changes on tracings. 

It is advisable that this work should be 
simultaneously installed at several points ; 
in which case the track engineer will 
probably find it necessary to have an as- 





Fig. 28.—IMPROVED METHOD OF TURNOUT 
BonDING. 


sistant to deal with instead of his regular 
foreman. This assistant should be a 
bright, active and intelligent young engi- 
neer with two quick eyes in his head and 
a fine quality of gray matter behind them; 
in fact, an embryo expert. His remunera- 
tion should be at least $90 a month. 
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Fic. 29.—ORIGINAL METHOD oF BONDING AT 
JUNCTION. 



































Particularly must he keep his eyes on 
every part of the work undertaken by the 
bonding men. The number of men in 
each gang on the special bonding will 
vary, according to the area covered by the 
special work, from six to twelve; and they 
should be strong and active street laborers 





Fic. 30.—IMPROVED METHOD OF BONDING AT 
JUNCTION, 
at the highest local rate of pay. Each 
gang should have a boss. College tech- 
nical students who are husky football 
players make good bosses; remuneration, 
$50 a month; hours, 7 A. M. to 6. P. M. 
Some leniency should be allowed toward 
the men on hot days, especially during the 
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middle hours; and plenty of iced water, 
with a liberal allowance of oatmeal in it, 
should be provided. 

As for auxiliary insulated copper (re- 
turn feeders), they in the majority of 
cases, will be found to be only nccessary 
where the tracks converge near the power- 
house; provided that the ordinary and 
special bonding has been carried out as 
has been already outlined. The cables, for 
this purpose, should be insulated right 
up to the connecting points, each of which 
points should be the junction of the 
middle points of the cables used for the 
special bonding of a piece of special work. 
Such connections, after they have been 





Fie. 31.—CABLE TERMINAL. 


well soldered, should be plentifully taped 
and thoroughly painted with insulating 
paint. To attempt to give, even roughly, 
an idea of the one, two, three, four or 
more points that such auxiliary copper 
should be run to, would be absurd. For 
the location and number of such points are 
governed entirely by the lay-out of the 
tracks and the special conditions per- 
taining thereto. Such work, of course, 
should come under the charge of the elec- 
trical engineer and be carried out either 
hy his line or conduit department. 
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Engineering Department of the 
University of Texas. 

An engineering department has been 
organized at the University of Texas. 
There is an increasing demand for 
technically trained men in that state, and 
the university is making every endeavor 
to supply thoroughly trained and compe- 
tent men. 

The undeveloped resources of ‘Texas 
offer many opportunities for profitable in- 
vestment. This is particularly true of 
certain mineral products of Texas and of 
the undeveloped water powers; and the 
climate is most suitable for long-distance 
transmission of electric power. 

The following courses have been organ- 
ized in the engineering department: civil 
engineering, electrical engineering, mining 
engineering and sanitary engineering. 
Mr. Thomas Ulvan Taylor is head of the 
department of sanitary and civil engi- 
neering; Dr. Arthur Curtis Scott is head 
of the department of electrical engineer- 
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ing, and Dr. William Battle Phillips, of 
mining engineering. 

A new building for the use of this de- 
partment is now in course of erection. 
The building is 125 feet by sixty-five feet 
and is four stories high, of Austin yellow 
pressed brick with limestone trimmings. 
The structure is of brick, steel and cement 
concrete, making it entirely fireproof. It 
is lighted with Nernst lamps. The 
dynamo laboratory is on the first floor, 
and is a room sixty feet by thirty feet. 
All wiring is carried in a brick tunnel 
five feet wide and seven feet high. Ad- 
joining the dynamo room is a storage- 
battery room. The laboratory will be pro- 
vided with a traveling crane for moving 
the machinery. 

The electrical engineering lecture room 
is on the first floor, just above the dynamo 
laboratory. It is fitted with a strong table 
and an elevator, enabling electrical ma- 
chinery to be brought up to the lecture 
room from the laboratory. Adjoining the 
lecture room there is an apparatus room, 
also a small electrical laboratory and the 
office of the head of the department. There 
is a third small electrical laboratory on 
the second floor. 

The third floor of the building is given 
up to draughting rooms, photographic 
laboratories, ete. 





 <w 
Electric Operation of Mills in 
Spain. 

The Electrical Engineer (London) re- 
ports that electrical operation is to be 
adopted in two spinning and weaving 
mills at Malaga. These are the largest 
mills in Spain, and employ about 5,000 
hands. The mills are owned by the 
Marquis of Larios, and he has arranged 
to obtain a supply of power from the 
Chorro Power Company, which has 
erected a station in the celebrated Chorro 
Gulch, fifty miles north of Malaga. Power 
is transmitted from this station in three- 


phase currents at a pressure of 25,000 
volts, to a substation in Malaga, where 
the pressure will be reduced to 2,500. At 
the mills it will be reduced to 400 volts 
for supplying three-phase motors, which 
will be used throughout the mills. The 
present steam plant will be discarded. 
There will be seventy-two of these motors, 
varying from 3 to 150 horse-power, 
and aggregating 2,500 horse-power. It 
is estimated that the use of the electric 
motors will effect a saving of over twenty 
per cent in operating costs. 


7 Nias 
The Telephone in Paris. 

It is reported in the European press 
that the telephone service in Paris has 
become so bad that a mass meeting of 
subscribers has been held, in order to 
make a formal protest and to demand an 
increase in the efficiency. 
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The 


HE new three-phase electric locomo- 
tives which are now used on the 
Jungfrau (Switzerland) electric 

road are worthy of a special description, as 
they embody all the most recent ideas. Two 
different types have now been constructed 
and are working successfully. 

The electric equipment of the No. 1 
and No. 2 type of locomotive, shown in 
Fig. 1, has been designed by the Swiss 
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New Jungfrau Locomotives. 





By C. L. Durand. 


of special design, and it is to be noted 
that the side-bars of the car project out 
in front and rest upon the locomotive 
itself. It is attached to the locomotive 
truck by a form of universal joint coup- 
ling, which gives it a freedom of move- 
ment. In practice the locomotive can be 
used either alone or to draw a train of 
cars. 

Three braking systems, each of which 


the motor shaft and on the switch which 
breaks the current to the motors. This 
device comes into play when for any cause 
the speed of the locomotive exceeds a cer- 
tain fixed rate. Besides working auto- 
matically, this brake device can be also 
worked by hand either on the locomotive 
or from the car platform. The safety grip 
which has been above mentioned is sus- 
pended from the axle by a universal joint 

















Fic. 1.—New JUNGFRAU, SWITZERLAND, ELECTRIC LocoMoTIVvEs, TyPEs No. 1 AND No. 2 


firm, Brown, Boveri & Company, of 
Baden, while the mechanical part is ex- 
eculed by the Swiss Locomotive Com- 
pany, of Winterthiir. The entire loco- 
motive rests by means of a set of springs 
upon two main carrying axles which are 
designed so as to work independently of 
the motor-driven axles of the locomotive. 
The latter axles with their gearing turn 
in bearings which are fixed rigidly upon 
the truck body. When in the usual con- 
ditions of running, the locomotive is com- 
bined with a passenger car. The latter is 


is capable of controlling the entire train, 
give a good security, which is in fact an 
essential point on an incline road. The 
gearing is prevented from jumping out of 
the road rack by a special grip device 
which keeps it in place. Two of the sets 
of brakes consist of ordinarily brake- 
shoes which are operated by hand and act 
directly upon the pulleys at the right and 
left of the two gear-wheels which engage 
with the rack. The third braking device 
is operated by centrifugal force and it 
acts simultaneously on the band brakes of 


and has a pair of jaws which embrace the 
flange of the rack-rail. It can be regu- 
lated to the proper point. In case it is 
necessary to make a long coast in going 
down grade without using current 
on the motors and only with the 
aid of the hand-brakes, the loco- 
motive has been furnished with a 
special device for cooling the brakes so 
as to prevent their overheating on the long 
descent. This is a great advantage in 
practice. 

Each of the locomotives has a total 
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weight of about ,fourteen tons and is 
equipped with two non-synchronous mo- 
tors using three-phase current. Each of 
the motors is designed to develop 150 
horse-power on an average running. The 
working voltage on the motors is 500, and 
they make 760 revolutions per minute, at 
a frequency of thirty-eight cycles. 

The two motors of the locomotive are 


ELECTRICAL REVIEW 


poles per phase are employed. The third 
phase is represented by the rails. Hach 
of the locomotives is furnished with an 
ammeter, a lightning arrester, four auto- 
matic circuit-breakers and a speed indi- 
cator. Fig. 2 shows the scheme of con- 
nections of locomotives 1 and 2. 

When the connections of the motors are 
disposed for the descent of the train (the 





Fic. 2.—NEw JUNGFRAU, SWITZERLAND, ELECTRIC Locomotive, Types No. 1 anp No. 2. 


M—Motors; W—Resistance; F—Fuses; R—Reversing Switch; L—Lamp Switch and Fuse; A—Ammeter ; 
T—Trolley ; G—Rack Contacts; a—Lightning Arrester; s—Signal Lamp. 


quite independent of each other, and each 
of them has a set of reduction gearing 
which connects them with the main 
pinions of the road-rack. There are two 
of the latter pinions. The total speed 
reduction from motors to pinions is 11.5 
to 1. It is carried out by two successive 
gear sets, the first of these having a ratio 
of 5.25 to 1, while the second set has the 
ratio 2.22 to 1. The rack pinion works 
at the rate of sixty-five revolutions per 
minute. It measures 700 millimetres in 
diameter. The total pressure of the gear- 
wheels on the rack is estimated at nearly 
nine tons. The locomotive is designed 
to run at a constant speed of 8.1 kilo- 
metres (five miles) an hour, both in the 
mounting and the descent of the track. 
As will be observed in the engraving, the 
starting resistances for the motors are 
placed in a large and well ventilated iron 
case at the top of the locomotive, and are 
held to the motors by a set of cast-iron 
brackets. The current-changing switch 
for reversing the motors is placed under 
the roof of the locomotive. The latter has 
been removed in the present case. Current 
is received by the motors from a set of 
four trolley poles of special form. Two 


rotors being then put on short-circuit) the 
motors begin to work as generators as 
soon as they reach the speed which corre- 
sponds to synchronism. The energy which 
is developed by the descent of the train 
is then transformed to electric energy. In 
this case the motors act as brakes, and the 
maximum speed which they can reach is 
that of synchronism, increased by a very 
small value which corresponds to the slip. 
The current which is thus produced re- 
turns to the central station by the con- 
ductors. In the case where several trains 
are engaged in the descent at the same 
time, it might happen that the central 
station machines receive a greater amount 
of current than they generate. This 
might cause the dynamos and turbines to 
race and take a dangerous speed. In or- 
der to avoid such a condition the central 
station is provided with a set of resistance 
coils which can absorb the surplus of cur- 
rent and keep the machine at the normal 
speed. 

The new locomotive No. 6, shown in 
Fig. 3, presents some interesting innova- 
tions in its design. As regards the con- 
struction of the electrical part, it has con- 
siderable differences from the former lo- 
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comotive of the Jungfrau railroad. In 
designing the new type the constructors 
paid special attention to the fact that in 
the present condition of working, before 
it is used to draw the passenger cars, it 
will first be employed in transporting the 
material coming from the excavation of 
the tunnel while the latter is being 
finished. Allowing the trains of the 
hauling cars to be of ten tons weight, on 
an average, in excess of the usual passen- 
ger trains, this made it necessary to give 
a Special design to some of the parts of 
the locomotive. These portions had to be 
made much more resistant than those of 
the former type of locomotive, seeing that 
the pressure of the pinions on the rack is 
now greater than twelve tons. The new 
type closely resembles the old as to ex- 
terior profile, the distance between the 
main carrying axles and the mechanical 
equipment, and the passenger cars are 
attached to it in the same way. In the 
present type the weight has been increased 
to 18.5 tons. It is provided with two 
three-phase motors, each of which can de- 
velop an average of 150 horse-power. The 
motors make 760 revolutions per minute 
and operate with a voltage of 450 to 600 
and thirty-eight cycles. When going up 
grade the locomotive has a constant speet 
of 8.1 kilometres (five miles) an hour. 
In the descent, the same speed is main- 
tained as long as the motors remain in 
connection with the supply circuit. But 
when on the down grade it is possible to 
run the locomotive quite independent of 
the overhead line and the machines in 
the station. A special arrangement allows 
of regulating the speed as desired, be- 
tween a maximum of five miles an hour 
and a minimum which is only five per 
cent of the maximum speed. The former 
locomotives which were built for the Jung- 
frau railroad had the same facility of 
remaining independent of the generating 
current in the descent of the track, but 
they had not the same advantage in ob- 
taining such a wide variation of speed as 
now. In fact, the maximum speed varia- 
tion was made between the normal num- 
ber of revolutions per minute and one- 
half this number. This was obtained in 
the former case by making the non-syn- 
chronous motors work as generators, and 
the current which they furnished was ab- 
sorbed by a set of resistance coils disposed 
to this effect. The exciting current is 
here furnished by a small machine which 
is mounted independently on the motor 
shaft, and this current can be regulated 
by a rheostat. 

In, the new locomotive a different system 
has been adopted which gives better re- 
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sults as to the limits of varying the speed. 
The special construction of the motors 
allows them to be connected so as to work 
as non-synchronous motors, and as gen- 
erators when on the descent. To this end 
the rotor of the new motor is provided, on 
one side, with a set of three collecting rings 
and brushes, for inserting the starting 
resistances in the circuit. On the other 
side it carries a collector of the usual 
kind. When the motors are connected 
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cooled by means of an air-fan which is 
driven by a small three-phase motor 
mounted on the locomotive. Fig. 4 shows 
the scheme of connections. 

The locomotive is operated by a control- 
ler (Fig. 5) which will be noticed on 
the front platform. It contains a revers- 
ing switch for changing the direction, also 
the controlling device for the starting re- 
sistance and the brake resistance. The 
controller for the former is in the shape 


1089 


speed of the train, is about five miles an 
hour in both cases. In the braking posi- 
tion, the connection with the line is cut 
and the controller places the circuits of 
the motor so that it works as a generator, 
as seen above, and the resistances are then 
constantly in circuit with the rotors. As 
the generators are operated by the descent 
of the locomotive they develop a certain 
amount of power which the resistances 
absorb, and this can be regulated at will. 





Fic. 3.—NEW JUNGFRAU, SWITZERLAND, ELECTRIC Locomotive, TYPE No. 6. 


with the overhead line so as to take the 
main current, a three-phase magnet de- 
vice is operated so as to lift the brushes 
off the collector by means of a series of 
levers adapted for the purpose. During 
the descent, the starting resistance can 
also be made to serve as an absorbing re- 
sistance for the current which the motors 
give when working as generators. For 
this purpose these resistances are designed 
so as to absorb about 170 kilowatts for a 
considerable time without undue over- 
heating. However, as this gives rise to 
a certain quantity of heat the coils are 


of a four-point switch; two points are 
used for reversing the car while the mo- 
tors are connected with the overhead line, 
one point applies the electric brakes when 
the former connection is broken, while the 
fourth point corresponds to the stop po- 
sition. In this last position the operat- 
ing handle can be taken off the controller. 
In practical operation, they use the for- 
ward movement of the car for the up 
grade, and the rear movement ,and the 
brakes in the descent. In the position of 
forward and rear movement the motors 
are connected to the trolley wire and the 


Consequently we obtain an efficient brak- 
ing and speed-regulation. 

To avoid a false manceuvre, the operation 
of the small lever of the revolving four- 
point switch above mentioned is combined 
with that of the main hand which con- 
trols the resistances, so that the two will 


} 
) 


work together properly, and the switch 


lever can not be displaced in the follow- 
ing cases: (1) with the motors running on 
the line, in ease the resistances are in 
circuit with the rotors; (2) with the 
motors disconnected from the line, where 


their armatures are not as yet put in 
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short-circuit. To prevent the motorman 
from causing an abrupt change of speed, 
through negligence, while the locomotive 
is descending by means of the braking 
resistances, a stop electromagnet which is 
placed within the controller is caused to 
act upon the main steering wheel as soon 
as the current passes a certain limit 
caused by a too sudden lowering of the 
resistance. This disposition is designed 
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tioned brake, while the second works on a 
pulley mounted on the shaf#’of the rack 
pinion. The system of jaws used on the 
former type of locomotive for keeping the 
pinion against the rack is retained here. 
The rest of the outfit includes a volt- 
meter, lightning arrester, a special switch, 
two main circuit-breakers, two ammeters, 
a transformer for the lamps and a speed 
indicator which is run from the rear 
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Fic. 4.—Nrw JUNGFRAU, SWITZERLAND, ELEcTRIC LocoMOTIVE, TYPE No. 6. 


M—Motor; G—Main Controller and Reversing Switch; W-—Starting and Braking Resistance: Rotor Cutout 
Switch ; S -Main Fuses; T—Trolley ; vm —Ventilator Motor ; s—Ventilator Motor Fans ; a—Ventilator Motor 
Switch; t—Lighting Transformer; /—Car Lamps; ab s>—Lighting Circuit Switch and Fuses; /- Signal 


Lamp; a—Ammeter; v—Voltmeter. 


to avoid the shocks which in the long 
run might become dangerous for the 
mechanism of the locomotive as well as 
for the rack. The new locomotive is pro- 
vided like the old with an automatic 
brake which comes into action as soon as 
the locomotive reaches an excess of speed 
equal to ten kilometres (six miles) an 
hour. This is a centrifugal device which 
acts upon the band brakes placed upon 
the motor axles and at the same time 
operates a safety switch for cutting the 
motors off the line. 

When the automatic brake comes into 
play, the hand-wheel of the controller 
remains in the position which it formerly 
occupied, in case the motorman neglects 
to bring it to the stop position. In this 


‘condition it might happen that the loco- 


motive be set in movement without having 
the resistances all in circuit. To avoid 
this, a mechanical device prevents the 
closing of the safety switch before the 
main wheel of the controller is brought 
to its initial position. Two hand brakes 
are now used, one of these works upon 
the friction wheel of the previously men- 


motor. In the present case the disposition 
of the different working parts was made 
the object of special study, and the de- 
signers succeeded in using a single con- 
troller placed on the front of the loco- 
motive to contain the manoeuvre of all the 
apparatus, including the electric braking 
resistances, and in this way the loco- 
motive can be operated as easily as an 
ordinary tramway car. 
ccnp icra 

Street Telephones in Cleveland. 

The Cuyahoga Telephone Company, of 
Cleveland, Ohio, has established two street 
telephones on lamp posts on Euclid ave- 
nue. ‘There is only one other city in the 
United States which has street telephones, 
namely, Bridgeport, Ct. The telephones 
are in boxes to protect the instrument 
from the weather, but they are accessible 
to the public at all times. The company 
expects ultimately to install street tele- 
phones throughout the city. The public 
is permitted the free use of these tele- 
phones until January 1. After January 
1, except for ambulance, fire or police 
calls, they will be regular pay stations. 
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CONDENSERS FOR STEAM TURBINES.* 
BY GEORGE I. ROCKWOOD. 


Visitors to steam turbine power sta- 
tions generally notice, as a first impres- 
sion, the relative inconspicuousness of the 
turbine itself in the midst of its numer- 
ous and large condenser auxiliaries. This 
prominence of the condenser equipment 
is especially noticeable in the case of the 
smaller turbine plants, where the floor 
space occupied by the condenser system 
far exceeds that required by the turbine. 

There appear to be three accepted 
designs for these condenser systems: first 
may be mentioned the combination con- 
sisting of a surface condenser, a cen- 
trifugal hot-well pump, an air cooler, a 
single-cylinder dry-vacuum pump, a cen- 
trifugal circulating-water pump, together 
with their connecting and drip piping 
and valves. Second, the foregoing ar- 
rangement may be varied by omitting the 
hot-well pump and also the air cooler and 
dry-vacuum pump, substituting the wet- 
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Fie. 5.—Nerw Form oF CoNTROLLER FOR 
JUNGFRAU LOCOMOTIVES. 
vacuum pump—preferably of the Ed- 
wards type. The cost per kilowatt is 
about the same—$7 to $10—for either of 
these systems. The third system is like 
the first, except that an elevated jet con- 
denser with barometric tube and hot-well 
take the place of the surface condenser 





1 Abstract of paper presented at the New York meet- 
ing, December, 1904, of the American Society of Me- 
chanical Engineers. 
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and hot-well pump. The advantage of 
this third type over the surface condenser 
systems is that it may take up less floor 
space, while its cost is but $5 to $6 per 
kilowatt. The dry-vacuum pump used 
with barometric condensers must have a 
two-cylinder air-pump, and the exhaust 
steam from the turbine can not be used 
again in the boilers. 

The whole cost of a condenser sys- 
tem, as intimated in the opening para- 
graphs, is not, however, fully expressed in 
the contract with the condenser con- 
tractcr. The turbine room is made a 
full third larger, and hence more expen- 
sive, by the provision of the necessary 
floor space, too, that is needed in the 
operations of the turbines. The smaller 
the turbine plant is, the greater this part 
of the cost becomes relative to that of the 
whole power plant. 

‘There is, besides, a fourth type of 
condenser which may be used with steam 
turbines and to which it is the object of 
this paper to direct attention; namely, the 
injector or ejector condenser. 

Within the past year the Atlantic 
Mills, Providence, R. I., have installed a 
400-kilowatt Westinghouse-Parsons tur- 
bine. A vacuum of twenty-eight inches 
to twenty-eight and one-half inches is 
maintained on this turbine by means of 
the following condenser system: the ex- 
haust steam is led, through twenty feet 
of vertical sixteen-inch cast-iron pipe and 
three short-turn elbows, into a sixteen- 
inch Bulkley injector condenser. The 
level of the ground floor is thirty-four 
feet below the condenser bulb, while the 
turbine lies on a concrete-steel floor, the 
level of which is twelve feet and six 
inches above the ground floor. 

The injection water comes 500 feet 
from the river to the power-house, under 
a slight head—perhaps three feet—de- 
pending upon the state of the river. A 
six-inch belt-driven Lawrence centrifugal 
pump elevates the water into a vertical 
tank, thirty inches by fifteen feet deep. 
The level of the water in this tank is 
maintained by the waste pipe six inches 
below the water inlet nozzle on the con- 
denser. From near the bottom of this 
vertical tank a seven-inch injection pipe 
rises up to the condenser. 

A good deal of air along with the 
water is pumped into the top of the tank 
by the centrifugal pump, but apparently 
the depth of the tank acts efficiently as 
an air separator, and no air in the form 
of bubbles passes over into the condenser. 
At any rate, the vacuum shown by the 
mercury column is twenty-eight and one- 
half inches. The remarkable thing is 
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that this is so, as nearly as the height 
of a mercury column can be measured, 
whether the column be attached to the 
bulb of the condenser or to the exhaust 
chest of the turbine. 

To prove this absence of friction in 
the exhaust pipe a one-quarter-inch pipe 
was connected to the elbow above the con- 
denser, then led down and attached to 
the turbine exhaust chamber. A branch 
horizontal pipe leads off to the mercury 
column. ‘T'wo valves, one above and one 
below this horizontal pipe, enable either 
connection to be made at will. Starting 
with both valves open and the mercury 
quiescent, it was impossible to perceive 
any movement of the mercury, either up 
or down, after shutting either valve. 

Not only is a_ sixteen-inch exhaust 
pipe thus proved ample and more than 
ample in size for a 400-kilowatt turbine, 
but the vacuum obtainable with this con- 
denser is substantially the same, whether 
steam is passing through the turbine or 
not. The falling of the water through 
the “throat” is the air-pump, and is the 
only air-pump needed. The builders pro- 
vided a twenty-inch exhaust nozzle on the 
turbine, but Mr. Bulkley believes that, on 
the contrary, a fourteen-inch condenser 
would do as well as the sixteen-inch. 

It may be of interest to relate here a 
rather unusual experience, encountered 
when this sixteen-inch condenser was first 
put into service. 

It was convenient to have the injec- 
tion pipe rise on that side of the sixteen- 
inch exhaust pipe farthest from the con- 
denser. At the top a forty-five-degree 
bend connected to a long-radius elbow 
enabled the pipe to turn and pass the 
exhaust pipe, approaching the condenser 
horizontally instead of vertically as in the 
usual case. Upon starting up the turbine 
only twenty-two inches of vacuum could 
be obtained. The piping was, neverthe- 
less, proved to be absolutely tight. After 
shutting the injection valve Saturday 
afternoon with the turbine blanked off 
at its nozzle, and with twenty-two inches 
vacuum on the exhaust pipe and con- 
denser, one found twelve inches vacuum 
still left on the system Monday morning 
before removing the blank flange in prepa- 
ration for starting. Still, only twenty- 
two inches was the maximum height of 
the mercury column while running. 

Finally, at the of Mr. 
Bulkley to the effect that in his experience 
he had found it necessary to have the in- 


suggestion 


jection pipe to his condensers approach 
the condenser vertically rather than hori- 
zontally for the best results, a rearrange- 
ment of the injection piping was made, 
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permitting this vertical approach. At 
once, upon starting up the turbine, the 
result was twenty-eight and one-half 
inches of vacuum, and this has been main- 
tained without interruption since. With 
the present load—about 300 kilowatts to 
350 kilowatts—the seven-inch injection 
valve is open only a few turns, the tem- 
perature of the hot-well is from eighty 
degrees to ninety degrees, and water 
enough can be passed through this con- 
denser to maintain the vacuum in sum- 
mer weather. The highest degree of 
vacuum thus far recorded, as measured in 
the turbine exhaust chamber, is twenty- 
eight and three-quarters inches, the lowest 
twenty-seven and one-half inches. The 
variation is caused partly by changes in 
the barometer, but more by variable leak- 
ages in drip-valve seats. Perhaps also 
the amount of air entrained by the injec- 
tion water varies from time to time. 

The method of sealing the spindle of 
the Parsons turbine against air leak where 
it passes out of its journals from the low- 
pressure chambers, namely, by pumping 
water with centrifugal pumps formed in 
small recesses in the shaft cover, so as to 
keep a water pressure in these recesses in 
excess of that of the atmosphere, is a 
perfect success, as the experience with this 
condenser shows, although when but 
twenty-two inches could be obtained, 
owing to the fault in the injection pipe 
design described, the efficacy of these air 
seals was very seriously doubted. 

It is interesting to note in our experience 
that no drip pipe or drip pump, for re- 
moving the water of condensation or the 
leakage into the exhaust chamber from 
these air seals, is found to be necessary 
or desirable. 

It is, indeed, necessary to exclude 
any accumulation of water in the exhaust 
pipe for fear that it will sway back and 
forth until it flushes up on to the large 
low-pressure blades of the turbine. Run- 
ning as they do at a very high velocity, 
sudden contact with water from the ex- 
haust pipe will strip the last row off clean 
if such contact is permitted. Any further 
damage, however, to the other rotating 
blades seems to be prevented by the 
presence of the fixed row, which, by di- 
viding up the water into small streams, 
seems to protect the moving rows from 
contact with solid water and therefore 
from injury. 

The rate of 
leaking by the small centrifugal air-seal 
pumps into the exhaust pipe may be any 
amount up to over 950 pounds an hour. 
If, however, there is the least external 
load on the turbine, the flow of the steam 
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up the exhaust pipe has the power to sweep 
the exhaust chamber dry. The method of 
starting the turbine at the Atlantic Mills 
is to first turn on the injection water. 
Then admit steam to the turbine without 
admitting water to the air seals. After 
the load begins to come on, as shown by 
the ampere-meter, the drip pipe from the 
exhaust chamber to the atmosphere, which 
has been open all night and up to this 
point, is now closed, the water turned on 
to the air seals, and the vacuum im- 
mediately draws down to twenty-cight 
inches. It is not found absolutely necessary 
to start in this way, as the turbine can be 
run hours before the water accumulates 
in quantity. The object is simply to drain 
the turbine up to the moment when the 
load begins to come on. 

If the load is a “jumping” one, 
from nothing to full load, there is no 
danger of water accumulation. It is, of 
course, quite possible to provide a drain 
receiver and pump which will work under 
the vacuum if it is deemed desirable to 
do it. There is no exhaust steam “ 
trainer,” or water trap or seal, provided 
at the Atlantic Mills turbine. 

The injector condenser costs, fully 
installed, with centrifugal circulating 


en- 


water pump, tank piping and valves, from 
$2 to $2.50 per kilowatt. This cost is 
much reduced if there is a natural head 
At the installation 
deseribed, the condenser, two elbows, one 
tee, eighteen feet of cast-iron exhaust pipe 
and a fourteen-inch automatic relief valve 
cost, erected, $591.50. The room it 
occupies is practically none at all. 


of water available. 


Theoretically considered, in its re- 
lation to turbines, the injector condenser 
would seem to bar out all other condenser 
systems in those situations where the 
water used in the boilers is pure in its 
natural state. Where it is absolutely es- 
sential to save the water of condensation 
for reuse as boiler-feed water, owing to 
the presence of salt, sulphate of lime, wool 
grease, acid from steel works, or other 
hurtful pollution, then it pays to use one 
of the surface condenser systems. If the 
city water is pure and costs about seven 
cents per 1,000 gallons, water enough for 
a 400-kilowatt machine at 100 per cent 
load-factor would cost per factory-year 
of 310 days, ten hours a day, at 1,000 
gallons per hour, about $217. With 
interest at five per cent and fixed charges 
at eight per cent, this sum warrants the 
capital expenditure of not to exceed 
$1,670. It is thus clear that it does not 
pay to buy the surface condenser system 
simply to save the cost of paying city 
rates for boiler-feed water. 
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THE MAXIMUM DISTANCE TO WHICH 
POWER CAN BE ECONOMICALLY 
TRANSMITTED.' 


BY RALPH D. MERSHON, 


As transmission voltages, actual or pro- 
posed, become higher and higher and 
transmission distances reach out farther 
and farther, it is interesting and profit- 
able to enquire into the probable maximum 
distance to which power will be com- 
mercially transmitted. As with most en- 
gineering enterprises the limitations will 
come through economic conditions, and 
the greatest distance to which power will 
ever be commercially transmitted is the 
greatest. distance to which it can ever be 
economically (using the word in its broad 
sense) transmitted. 

In endeavoring to make such a forecast, 
as will be here attempted, it should be 
borne in mind that each additional limi- 
tation consequent upon the assumptions 
necessary in order to obtain definite repre- 
sentative figures adds to the chance of 
the forecast proving erroneous. For 
instance, the first assumption which must 
be made is that in the future power will 
he transmitted in the same way as now. 
This may not hold. There may be devised 
some other and better way not involving 
the use of transmission lines. Such, how- 
ever, does not appear probable. Other 
assumptions as to methods of construction 
being the same, as or similar to, those at 
present in use may be eventually so modi- 
fied by skill and experience as to change 
very materially any conclusions arrived at 
now. This is less improbable. Conditions, 
industrial and financial, may so change 
that the constants now assumed as fixing 
costs, interest, ete., will be materially 
modified. This is probable. Finally, it is 
certain that with the course of time the 
value of the power will increase, and this 
will materially alter any figures at which 
we may now arrive. The present condi- 
tions of practice and possibility are suf- 
ficiently definite, however, to warrant a 
forecast with the expectation that it will 
be applicable, approximately at least, for 
some considerable time to come. At any 
rate, the method of treatment of the sub- 
ject herein adopted will, with suitable 
changes in the values of constants, apply 
so long as present methods of power trans- 
mission obtain, and makes possible a com- 
prehensive view of the possibilities of long- 
distance transmission. 

The elements which, in the broadest 
sense, limit the distance to which power 
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can be economically transmitted, are two; 
the cost of power at the generating sta- 
tion, and the price which can be obtained 
for the delivered power. The difference 
between these two elements must cover the 
cost of transmission, the interest on the 
investment, and the profit. The cost of 
transmission comprises the loss of power 
in transmission, the cost of operating, and 
the cost of maintenance and repair. The 
value of the sum total of the interest which 
must be paid upon the investment, and 
the minimum profit which is considered 
satisfactory, will have much weight in 
determining the limiting distance of trans- 
mission. The less this sum is the farther 
power can be transmitted; a low interest 
rate and a low rate of dividend will, there- 
fore, be conducive to long transmissions. 

Let us consider in a general way the 
manner in which the investment in a 
transmission plant and the annual charges 
and expenses in connection with the plant 
vary with different outputs, voltages, and 
distances of transmission. For a given 
voltage, drop, and distance of transmis- 
sion, the cost of all the apparatus and 
equipment, except the line conductors, will 
increase more slowly than the output of 
the plant. That is, the greater the output 
of the plant the less the cost per kilowatt 
of all the equipment, except the line con- 
ductors. This will be true of the operat- 
ing expenses also. Therefore, since the 
interest charges and the charges for de- 
preciation and repair are dependent upon 
the investment, the greater the output of 
the plant the less will be the quantities 
going to make up the annual cost per kilo- 
watt of transmitting power, except those 
depending upon the line conductors. 
Since the weight of the line conductors 
under the conditions assumed will vary 
directly as the amount of power trans- 
mitted, those elements of the annual cost 
per kilowatt depending upon the line con- 
ductors will be practically constant for 
all amounts of power transmitted and 
can not be materially reduced by increas- 
ing the amount of power transmitted. 
With the same voltage, economic drop, 
and output, the elements of annual cost 
per kilowatt due to the line structure (pole 
line) and to its extent (patrolling, etc.), 
will increase directly at the distance. But, 
as outlined above, any increase of cost in 
line structure due to increase in distance 
can be offset by increase of output. On 
the other hand, the weight of the line con- 
ductors increases as the distance (for the 
same economic drop) and the elements of 
annual cost per kilowatt due to the weight 
of the line conductors will, therefore, in- 
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crease as the distance, no matter what 
the output. 

It appears, therefore, that all the ele- 
ments in the annual cost per kilowatt for 
transmitting power, except those depend- 
ent upon the line conductors, may be con- 
tinually reduced by increasing the amount 
of power to be transmitted. The annual 
cost per kilowatt due to the line conduc- 
tors can not be so reduced. It can be 
diminished only by such other means as 
will reduce the first cost of the conductors. 
As the first cost of the line conductors 
ean be reduced only by increasing the 
voltage of transmission and as there is a 
limit to which such increase can be car- 
ried, it follows that the limiting distance 
to which power can be economically trans- 
mitted will depend, finally, upon the cost 
of the line conductors and upon this alone. 

The limit of voltage referred to is not 
necessarily that due to physical consider- 
ations, such as difficulties of construction, 
air losses between conductors, etc.; for, 
leaving such matters out of consideration, 
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Fig 1.—SHowinG EconoMicaL VOLTAGE. 
it is easy to imagine the voltage carried 
to such a high value as will reduce the 
line conductors to the point when the in- 
creased cost of transformers and insula- 
tors, due to a further increase of voltage, 
will overbalance the saving in the line 
conductors, due to such further increase. 

It will somewhat simplify the treatment 
of the subject if the interest charge be in- 
cluded as a part of the cost of trans- 
mission, and profits be represented by a 
percentage on the investment. This 
course will, therefore, be pursued. That 
is, it will be assumed that in the cost of 
transmission is inctuded the interest on 
the investment (bond interest) and that 
over and above this cost there must be 
earned a certain percentage, which per- 
centage will represent profits (stock divi- 
dends). In addition the following as- 
sumptions will be made: 

Power purchased at low-tension bus- 
bars to step-up transformers and sold at 
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outgoing bus-bars of the step-down sta- 
tion. 

Frequency of transmission not less than 
twenty-five cycles nor more than thirty 
cycles as being the limiting frequencies 


T T T 
| | } | | 
| | | | 
— a ae Se Seen Sees come) Se | oe J as 
i] } } | 
i | | | | | 
18} —+— | Se ell Ml Sas ee! A | | 
| | | | | 
| | | A | | 
- ——_—_}—__ H 4 Recent 
| | | 
! } ' if 
\ 





| 


MELIVERED VOLTAGE, | 
| | ' 


| 
| 
BS 
| } 


i} 


+—+—-++-—+ 


LY 


~~ CURVES SHOWING ECONOMICAL DROP. 
[POWER PURCHASED AT $1080 PER KiLOWATT PER ANNUM. 


r) 00 





Z =ORCP IN PER CENT! OF D1 

















100 ria) 300 


400 Le) 
O=OISTANCE IN MILES. 


Fig. 2.—SHowine Economicat Drop. 


which, while favorable to the transmission 
of power, are yet suitable for almost all 
purposes to which power can be applied. 

Idle synchronous motors at step-down 
station to correct for power-factor, the 
average power-factor of the line being 
held as near unity as possible. In the 
plants of large output dealt with below, 
the possible approximation to unity power- 
factor will, in spite of the line-charging 
current, be sufficiently close, for practical 
purposes, to justify the assumption of 
unity power-factor. 

That no matter what the capacity of the 
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D=DISTANCE IN MILES. 
Fic, 3.—SHowinG DIAMETERS OF CONDUCTORS. 
plant, there will be three transmission 
lines, each capable of carrying one-third 
the load. 

That the power-factor of the load sup- 
plied will be 0.8. 
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That no matter what the size of the 
plant the number of transforming units 
at each end of the line be eighteen, each 
transformer being normally worked at 
five-sixths of its rated capacity, so that 
one bank of three may be cut out, if need 
be. 

That no matter what the size of the 
plant the number of corrective synchro- 
nous motors will be six, each being worked 
at five-sixths of its rated capacity. The 
kilovolt-ampere capacity of these synchro- 
nous motors must, for a load power-factor 
of 0.8, be equal to three-fourths of the 
kilowatt capacity of the load carried by 
the plant. 

It is evident that the number of units 
must be considered as the same for plants 
of all capacities in order to take full ad- 
vantage of the decrease of cost per kilo- 
watt, due to increase of capacity. 

The pole lines will be assumed as con- 


DISTANCES OF 
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Fic. 4.—Ner Prorit FoR DIFFERENT TRANS- 
MISSION DISTANCES. 
structed with twelve steel towers to the 
mile. 

Ideal conditions will be assumed 
throughout consistent with delivering re- 
liable and cheap power. Since the object 
is to determine the maximum distance, 
the factors fixing commercial costs of ap- 
paratus will be taken at the lowest values 
likely to obtain. 

Later on in this paper general equa- 
tions are derived expressing the relations 
between the distance of transmission and 
the quantities which govern it. By making 
assumptions, in addition to those men- 
tioned above, as to the values of the various 
coefficients in the general equations and 
as to the purchase price and selling price 
of power, the curves of Figs. 1, 2, 3, 4, 
and 5 have been obtained which are given 
and discussed here instead of at the end 
of the paper. 

Fig. 1 shows the relation between the 
distances of transmission D and the 
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economical voltage E for different kilo- 
watt outputs W; that is, it shows the 
voltage which it is most economical to use 
for any given output and distance of trans- 
mission. 

Fig. 2 shows, in a corresponding man- 
ner, the economical drop. 

Fig. 3 shows the diameter of the con- 
ductors corresponding to the conditions 
of Figs. 1 and 2. 

Fig. 4 shows the relation between D, 
the distance of transmission, and p, a per- 
centage net profit on the investment for 
different values of output W, and for 
selling price of thirty-four dollars per 
kilowatt per annum. 

Fig. 5 is a curve obtained from Fig. 4 
and shows the relation between the dis- 
tance of transmission and the output for 
a net profit of twelve per cent. 

In obtaining these curves the constants 
have all been given values favorable to 
long transmission distances. The costs 
have been taken lower than those ordi- 
narily current in the endeavor to antici- 
pate somewhat possible future prices. 
Also, the cost of power purchased at the 
step-up station has been fixed at the very 
low figures of $10.90 per kilowatt per 
annum. These facts should be carefully 
borne in mind in considering the curves, 
which will all be more or less modified by 
changes in the quantities mentioned. 

On comparing the diameters of con- 
ductors given by Fig. 3 and the voltages 
to which they correspond with the 
values of diameter and critical volt- 
age given by Professor Harris J. 
Ryan in his splendid paper on that sub- 
ject,’ it appears that the diameters of Fig. 
3 are considerably above those of the paper 
mentioned. The values of Fig. 3 are 
affected by the price paid for power at 
the step-up transformers, but if this be 
taken even as high as $20 per kilowatt per 
annum instead of $10.90, the diameters 
of the conductors remain below those for 
the critical voltages. It appears, there- 
fore, in the light of present knowledge 
that the limit of voltage will come through 
economic conditions and not through 
conditions depending upon atmospheric 
losses. 

It is difficult to fix upon a figure for 
the selling price of the delivered power 
which shall be representative. Power 
prices are so dependent upon conditions, 
especially those arising from the location 
and magnitude of the market and of the 
supply, that any figure chosen will be ob- 
jected to by some as too high and by 
others as too low. The same condition 





1 See paper read by Professor Ryan before American 
Institute of Electrical Fngineers, February 26. 1904. 
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applies to the price assumed as that paid 
for power at the step-up station but in 
a lesser degree. The figure herein as- 
sumed as the price of the power sold, 
thirty-four dollars per kilowatt per an- 
num, is that which seems to the writer 
will be fairly representative, especially in 
the case of the large blocks of power. The 
writer does not, however, wish to be un- 
derstood as committed to an opinion by 
the power prices herein, either in the case 
of purchase or of sale. The values taken 
have been chosen as being as nearly re- 
presentative as possible of the best condi- 
tions which might obtain, favorable to 
long-distance transmission. If these 
figures should be criticised in about equal 
proportions from the standpoints of 
being too low and too high, respectively, 
the object in choosing them will have 
been accomplished, since such criticism 
will be evidence of their fairness as a 
reasonable compromise. 

The voltages to which the curves apply 
are much higher than those now in use 
commercially, but they are not beyond the 
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range of future possibility. Manufac- 
turers will now undertake commercial 
transformers for voltages as high as 
150,000 volts, and there is little question 
that when the demand shall come for units 
of the large capacities contemplated 
herein, the voltage requirements will be 
met. Such transformers will be structures 
of sufficient size to permit of being got 
at and worked upon from the inside as 
well as the outside and this, in connection 
with the fact that more space may be 
utilized for insulation, will render con- 
struction for high voltages much less diffi- 
cult than at present. 

The maximum amount of power dealt 
with herein, 500,000 kilowatts, is prob- 
ably too high to be seriously considered at 
this time, but from 200,000 to 300,000 
kilowatts is believed to be within the 
range of immediate future possibility. In 
a plant of this size it is probable that a 
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net return of twelve per cent would be 
required, not alone for the purpose of 
dividends, but also as a protection to the 
bonds. Under these conditions Fig. 5 
shows the distance of transmission to vary 
from 512 miles for 200,000 kilowatts 
to 623 miles for 300,000 kilowatts. 
For the present outlook, therefore, the 
limiting distance may be taken as about 
550 miles. 

It appears from the preceding matter 
that under the conditions assumed, the 
limiting distance of transmission will, 
for some time at least, be in the neighbor- 
hood of 550 miles. 

It also appears that voltage limits will 
be fixed not by conditions depending upon 
atmospheric losses, but by economic con- 
ditions. 

The latter conclusion, while recognized 
as a possibility when this paper was be- 
gun, was unexpected. It is, perhaps, of 
greater present importance than the 
original object of the paper as conveyed 
in the title. 

The analysis on which depends the 
general equations from which the pre- 
ceding curves were obtained will now be 
taken up. 

Let E = voltage, in kilovolts, delivered 
to step-down transformers. 

D = distance of transmission in 
miles. 

x == percentage of power lost in the 
line in terms of delivered 
power. 

e = efficiency of the whole system. 

é, = combined efficiency of step-up 
and step-down transformers 
and synchronous motors. 


d == diameter of line conductors in 
inches. 
W = power, in kilowatts, delivered 


at low-voltage bus-bars of step- 
down station. 

c = cost, in dollars per kilowatt per 
annum of power purchased at 
the low-voltage bus-bars of the 
step-up transformers. 

Let s = price, in dollars, received for 
power per kilowatt per annum 
at the low-voltage bus-bars of 
the step-down station. 

h =a quantity which, multiplied 
by c, will give the cost at the 
high-voltage terminals of step- 
up transformers. 

R = total interest maintenance and 
depreciation charge per annum. 

I. = cost of labor for operating 
transformer stations and for 
executive and clerical services. 

M = total investment. 
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C = total cost per annum of power 
delivered, inclusive of interest. 





p = a percentage covering profit. 
e=—" _, since —— is the 
1+a2 1+2 


efficiency of the_line. 


We We (1 + 2) 

e e 
amount expended per an- 
num for power purchased. 


= fot! 





ae W s = total amount received per 
annum for power. 
e's c=S2+L4+R 
: We 
_. _Ws—C__ W fhe 7 
—— M ” 
(, Weta) _ 
vena u—B wQ) 
M ~ M 


Now M is made up of 

1. Cost of transformers. 

2. Cost of transformer switchboard ap- 
paratus, cables, lightning pro- 
tection, ete. 

. Cost of building and real estate. 

. Cost of insulators. 

. Cost of pole-line material and con- 

struction. 

. Cost of right of way. 

. Cost of corrective synchronous mo- 

tors and exciters. 
of switchboard 

cables, ete., for 

motors. 

9. Cost of line conductors. 

Cost of transformers will depend upon 
voltage and output ; 

f, (E,W) 

Cost of transformer cables and con- 
trolling apparatus will depend upon same 
quantities as transformers, but in a dif- 
ferent way ; 

f; (E,W) 

Cost of building will depend upon out- 

put; 
fs (W) 

Cost of insulators will depend upon 
voltage, diameter of conductors and num- 
ber required; 7%. e., voltage, diameter of 
conductor, and distance of transmission; 

f, (E,4,D) 

Cost of pole-line construction will de- 
pend upon diameter of the conductors and 
the distance. But the diameter of the con- 
ductors depends upon voltage, drop, out- 
put, and distance; hence, 

f, (d, D) =f, (E, W, @, D) 

Cost of right of way will depend upon 

distance only: 


f, (D) 


Cost of synchronous motors will depend 


He Cs 


Cr 


Cot OT: 


8. Cost apparatus, 


synchronous 
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upon, output only, since all other elements 

affecting cost will be fixed; 

f; (W) 

Cost of switchboards and cables for 
synchronous motors will depend upon out- 
put only; 

fs (W) 

Cost. of line conductors will depend 
upon voltage, output, line loss allowed, 
and distance of transmission ; 

ho (E, W, wu, D) 

‘The sum of these nine functions con- 
stitutes M, the total investment. 

Now R, the total interest and deprecia- 
tion charge, depends upon all of the 
several quantities making up M. 

In what follows the numerical value of 
the constants are those taken for the 
specific problem treated herein. 

Let p, = 0.125, being the percentage of 
transformer cost for interest, 
depreciation, and repairs. 

p. = 0.125, being the percentag2 
of transformer switchboards 
cost for interest, depreciation 
and repairs. 

Pp; = 0.075, being the percentage 
of buildings, cost for interest, 
depreciation, and repairs. 


Ps = 0.10, being the percentage of 
insulator cost for interest, de- 
preciation, and repairs. 

Pp; == 0.125, being the percentage of 


pole-line cost for interest, de- 
preciation, and repairs. 

P, = 0.05, being the percentage of 
cost of right of way, for in- 
terest only. 

; = 0.125, being the percentage of 
synchronous motor cost of in- 
terest, depreciation, and re- 
pairs. 

= 0.125, being the percentage of 
cost of synchronous motor, 
switchboard, etc., for interest, 
depreciation, and repairs. 

= 0.05, being the percentage of 
cost of conductors, for interest. 

R =the sum of these percentages 
multiplied respectively into the 
several quantities to which they 
refer. 

L depends only upon output 

fio (W) 

The numerical values given for the per- 
centages p,, Po, etc., are those which will 
be used in the specific problem herein 
treated. The rate of interest has in all 
cases been taken as 0.05, so that by sub- 
tracting this from the above values the 
depreciation assumed in each case may 
be determined. 


Ps 


Po 


If there be substituted in equation (1) } 


the values of M, L, and R, as expressed 
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by the above symbols, there will result an 
equation expressing in the most general 
terms the relations between the distance 
of transmission and the quantities which 
govern it. This substitution results ‘in 
rather an unwieldy expression and will 
be omitted. 

Before proceeding with the determina- 
tion of the forms of the several functions 
indicated it will be necessary to enter in- 
to a discussion of the relations existing 
between voltage and line loss, and the 
quantities governing them respectively. 

Let g = that portion of the cost per 
kilowatt at the low-tension bus-bars of 
the step-down station, which is due to line 
loss and to interest on the value of the 
conductors ; then, anticipating in part the 
matter of a few pages further on 





Dy Ky ae —heWz2 
ore Ww 
in which py Ky, bese is the interest on the 


conductors and he W zx the cost of the 
power lost in the line. 

Setting the first derivative of this with 
respect to a equal to zero, in order to de- 
termine the value of z corresponding to 
the minimum value of q, we find the well- 
known expression for economic drop 

=n 


1 
so (% =) ‘ 
< he E EK 


From this equation for z we may obtain 
the equation 


D D 





=0.038 = (2) 


2 


Ba 


po K shez 

But the first member of this equa- 
tion is the interest on the line conductors 
per kilowatt delivered, and the second 
member is the annual cost of the line 
loss per kilowatt delivered. That is, for 
most economical conditions the line loss 
per kilowatt delivered must be equal in 
value to the interest on the conductors 
per kilowatt delivered—a relation already 
well known. 

As has already been suggested, there 
will be a limit to which the voltage can 
be carried, due to the fact that, although 
increase of voltage will diminish the an- 
nual cost of lost power and of conductors, 
it will increase the annual cost of certain 
other important factors. The elements of 
annual cost which are affected by change 
of voltage are the interest and deprecia- 
tion of the transformers, the interest on 
the line conductors, the line loss, and the 
interest and depreciation of the insula- 
tors. The first and last items will in- 
crease with the voltage, because of the 








3 
: 
4 
: 
H 
: 
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increased «first cost, due to the increase of 
voltage; the other two will diminish. 

Let g, = that portion of the annual 
cost per kilowatt of delivered power due 
to the line loss, conductors, insulators, 
and transformers. It has just been shown 
that for best economy the line loss and an- 
nual conductor cost must be equal, so 
that twice the line loss, 2 h ¢ W x, may be 
taken as representing the sum of the 
annual cost due to line loss and to the 
conductors. As will be shown later, the 
cost of the insulators will vary as the 
distance of transmission, and as the cube 
of the voltage, and the cost of the trans- 
formers may be represented by 

K,' (E + K,’) W 
Hence remembering that p, and p, are 
the interest and depreciation of trans- 
formers and insulators, respectively, 
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these values will be apparent on consider- 
ing the values of E calculated from the 
above equation, and given below, in con- 
nection with the values of W to which 
they correspond, and the respective dis- 
tances to which in each case the various 
amounts of power would probably be 
transmitted. The intermediate value of 
drop which will give the average insulator 
cost is 6.45 per cent, and this value of 2, 
is taken. With this value of a2, 
the maximum error in insulator cost, be- 
tween the limits assigned, will have place 
when « = 2.2 and « = 11.5. The per- 
centage error at either of these limits is 
about thirteen per cent. But, as appears 
in the solution of the first derivative, at 
the point of minimum of the variables 
affected by the voltage the combined values 
of the annual cost due to the conductors, 





Nn 


1 
or, putting in the value of z = (a =) 


_ 2heW2+p,K,E(1 + 2)’ D +p, K, (E+ K,’) W! 
- W 


D. ._D 
2S 


2h n WDE" + p, K, E* (1 + » DE“) D + p, K,’ (E+ K,") W} 





a> 


Now if the first derivative of g, with 
respect to E be set equal to zero to de- 
termine the best value of E, there results 
a quartic equation more interesting than 
valuable, so far as the present purpose is 
concerned. It will greatly simplify mat- 
ters if instead of substituting the value 
of x in (1 = -2)* we substitute 
for «2, 2, a fixed drop of such 
value as will correspond to the average 
cost of insulator between the two extreme 
values of x which will be met with in 
practice; as will be shown later, the error 
due to such a course will be small. Hence 


W 


the annual cost of the line loss, and that 
portion of the annual transformer cost 
due to voltage, is more than three times 
that due to the insulators. The total 
variable quantity involved, therefore, is 
more than four times the annual cost due 
to insulators, and the error as a percentage 
of the total of values of the variables 
involved is less than = 
of thirteen per cent. As will be seen 
on examining the manner in which 2, 
enters the equation for E, the maximum 
error in E will be less than three per cent, 


= 3.25, instead 


2hen WDE' + p, K, E* (tL + 2)? D+ p, K, (E + K,’) W 





ai 


Setting the first derivative of this equation equal to zero, solving and substituting 


3 
the value n = (43) there results 


W 





pe Ky? W 








5 - (_—m Kw \ | 2 (hep, KW)! 
*=\op,K,(1+a)'D* WV 36p2 Ke (1 +2) D' 3p,K,(1+2,) 
- e 3,066 a rn | 9,400,356 “d + 3,438.5 w)* (3) 


This shows that the voltage may be in- 
creased with increase of output, 
which was to be expected since 
those costs which limit the  volt- 
age will diminsh in their amount per 
kilowatt as the output increases. The 
value of 2, used in the above equation 
was determined upon as follows: the 
minimum percentage drop which is ever 
likely to obtain is, say, 2.2, the maximum 
is, say, 11.5. The reason for selecting 


also which will to a like extent affect 
the values of x. This error is negligible 
so far as the main problem is concerned, 
and indeed as far as the question of volt- 
age itself is concerned. 

In Fig. 1 are shown curves plotted 
from equation (3). These curves show 
the kilovolts E for different distances D, 
and different outputs W. Fig. 2 gives 
curves plotted from equation (2), using 
the values obtained from the curves of 





Vol. 45—No. 27 


Fig. 1. The curves of Fig. 2 show the 
percentage drop « for different distances 
D, and different outputs W. In Fig. 3 
are curves showing the diameters of the 
conductors for the conditions of Figs. 1 
and 2. These diameters were calculated 
from the formula 


dak (WP) a ‘ed E ) 2 


Ez En D 
ki (W\t_ (WN 
a (=) = 0.0219 (=) (4) 


which gives the diameter d, in inches, of 
a solid conductor. These diameters were 
in this case calculated for a solid con- 
ductor instead of a stranded one because 
we have at present available data as to 
the critical point in the atmospheric loss 
curve for solid conductors only, and 
while perhaps this critical point will come 
at a higher voltage in the case of the 
stranded conductor with its greater 
diameter, there are no definite data at 
present on the subject. On comparing 
the diameters of conductors given by Fig. 
3 and the voltages to which they corre- 
spond with the values of diameter and 
critical voltage given by Professor Rvan! 
we see that the diameters of Fig. 3 are 
considerably above those of Professor 
tyan’s paper. It appears, therefore, from 
the present knowledge available, that the 
limit of voltage will come through 
economic conditions, and not through 
limitations connected with atmospheric 
losses. 

In the determination of both « and E 
the quantity has been employed. This 
quantity is a factor which, when multi- 
plied into the cost of power at the low- 
tension bus-bars of the step-up trans- 
formers, will give the cost of power at 
the high-tension terminals of the trans- 
formers. That is to say, h takes account 
of all charges which should be made 
against this power, including interest and 
depreciation of the step-up station, trans- 
formers, etc., and labor for operating the 
station, also the loss in the transformers. 
Now, strictly, there should be substituted 
for h, the proper functions of the quanti- 
ties on which it depends, but to do so 
would seriously complicate the equations 
and would be of little utility, since h can 
be approximated with sufficient accuracy 
in any particular case, and the manner 
in which it occurs in both a and E is such 
as to make the error in the quantities due 
to an error in h much smaller than the 
error in h itself. In the specifie problem 
herein the value ¢ = 10.9 is taken as 
being the lowest which will probably ever 
obtain, where large amounts of power are 





1See footnote, page}1094. 
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available within transmission distance of 
a desirable market. ‘The value taken for 
h in the determination of EK and z@ is 
a= tl so that c= he. 

The next step is the determination of 
the forms of the several functions indi- 
cated. In what follows the constants 
have been evaluated for the specific 
problem herein. ‘The costs resulting 
from the use of these constants will 
be found to be, in general, consider- 
ably less than present commercial costs. 
The constants were purposely based on 
prices less than can be now obtained, in 
the endeavor to anticipate, somewhat, 
possible future prices. 

From a careful consideration of trans- 
former prices, it has been determined 
that, for transformers of 1,500 kilowatts 
and over, the cost installed very closely 
follows the law, 

fi (E, W) = Ky (E+ Ky") W4= 
13. (E+ K,") W%, 
Af. (E, W) =p, Ky’ (E+ K,’) W% = 
1.625 (E + K,") W* 
in which K,’ is a constant and K,” a 
“variable constant,’ a quantity which 
varies slowly with the output in accord- 
ance with the law, 

K,’ = &, + k," W = 55 + 0.000227 W 

Theoretically the transformer cost 
would vary with the drop 2,, since the 
step-up transformers would have an out- 
put and voltage greater than the step- 
down transformers. Practically, however, 
step-up and step-down transformers are 
built so nearly in the same lines that the 
drop would make little difference. Such 
difference as would exist can be taken care 
of approximately by adjustment of the 
constants, which has been done. 

While the apparatus for the control of 
the high-tension side of the transformers 
would theoretically vary with the voltage, 
such variation for 50,000 volts and over 
will be small, since in most modern plants 
the high-tension switching apparatus is 
simple; and higher voltages are likely to 
cause it to remain so. The lightning pro- 
tection for the high-voltage lines might 
vary with the voltage, but it is probable 
that for high voltages there will soon be 
a reversion to much simpler and inex- 
pensive apparatus than we use now, so that 
the variation, if any, due to higher volt- 
ages, will be negligible. The switchboard 
for the lower voltage side of the trans- 
formers will vary only with the output, 
since we assume the lower voltage to be 
the same in all cases, say 6,000 volts or 
thereabouts. The apparatus for the con- 


trol of transformers may, therefore, be 
considered as depending only upon out- 


ELECTRICAL REVIEW 


put. Under this assumption a considera- 
tion of costs of transformers, controlling 
apparatus and cables, shows that we may 
assume, with a close degree of accuracy, 
that 
f, (E, W) = K,’ + K,’ W = 
21,000 + 0.9 W 
-*. De fe (E, W) = p, K,' + p, K,” W = 
2,625 + 0.1125 W 

The cost of buildings and the real 
estate for them will increase very slowly 
with the output. The variation of this 
item due to variation of output can be 
expressed closely enough by 

Js (W) = K,' + K,’ W* = 
125,000 + 125 W% 
-*. ps Js (W) = p, K,’ + pa, KE,’ W* = 
9,375 + 9.375 W* 

The cost of an insulator will, theo- 
retically, vary with the diameter of the 
conductor and the voltage. Practically, 
however, the diameter of the conductor 
will have nothing to do with the cost. A 
consideration of insulator prices shows 
that the cost of an insulator will vary as 
the sum of a small constant plus the 
product of a constant into the cube of 
the voltage. With high voltages the small 
constant is negligible, so that we may 
write 

f, (E, d, D) = K, E, (1+ 7, D= 
0.000732 (1.0645) E7D = 0.000883 E? D. 
. yf, (Ed D ) = p, K, E* (1 + 2,)°D = 

0.0000883 E* D 

The cost of the pole-line material and 
construction will depend somewhat upon 
the diameter of the conductors, since, as 
the diameter of the conductors increases, 
the wind and sleet stresses will increase. 
The increase of cost with increase in 
diameter of conductors will be slow. The 
law followed will be that of a constant 
plus a function of the diameter of con- 
ductors, since, no matter how small the 
diameter of conductor, there will be a 
certain cost representing the minimum 
sized pole which would be employed. We 
may, with a fair degree of accuracy, write 

ts (d, D) = (K;' + K,;’ d) D = 

f, (E, W, X, D) = K,’D + K,’ &, 


WD \3 
(= ) ” 


or, putting in the value of « = n 





D 
E 
fs (E, W, 2, D) = Ky D + 

Ky’ ks (W\h_. (WW) 
st X* (Gy) D=3,000 D + 37.2 (= )p 
o") Ds ts (E, W, z, D) = p; k;; D + ’ 
ket a, (WI. ane Ws 

—: (=r) D = 315 D + 4.65 (47) D 


which answers for a stranded conductor. 
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Cost of right of way will be directly 
proportional to distance, hence 
J, (D) = K, D = 1,000 D 
-. Ds fe (D) =p K, D = 50D 
A consideration of synchronous motor 
prices shows that the cost of synchronous 
motors may be written, 
i, (W) = K,’+ K,” W = 12,000 + 32.4 W 
. DS; (W) = ps K + 
pr Ky" W = 1,500 + 4.05 W 
From the well-known relations between 
the cost of conductors, and the voltage 
distance, output, and drop, we may write 


2 TT)2 
f,(E,W, X, D) = K, a 0.346 VD 


E* x 





or, putting in the value of z = n ~ 


WD 
f, (E, W, X, D) = K, i. > 
K, WD _ WD 
a 9.1 E 
.*. Dy fy(E, W, X, D) = p, K 
WD 


0.455 — 


The cost of labor, for the operation of 
the step-up and step-down transformer 
stations, and for executive and clerical 
purposes, would probably not vary at all. 
We have, in each case, the same number 
of units to be looked after, and the size of 
these units would make little, if any, 
difference in the cost of attendance upon 
them. Similarly, the output will make 
little difference in executive and clerical 
costs. We would probably be justified in 
making f,, (W) a constant. In order, 
however, to cover such small increase in 
labor and salaries as there might be with 
increase of output we will write 

Fo (W) = Ky’ + Ky’ W* = 
32,000 + 23 W*% 

It is noted t' at the labor in connection 
with the line is taken care of in the de- 
preciation and repair percentages applic- 
able to the supporting structure and insu- 
lators respectively. 





WD _ 
° En 


The efficiency of the whole system is 








_& 
1 + x 
a D 
Putting in the value of z = n — 
a a 
orn D~ D 
l + n rE 1 + 0.038 E 
D 
We _ w(1+ . =) ¢ We m 
e e ~~ 
we WD _ 31.78 W + 0.448 we 
ée -E E 


The various functions above arrived at 








€ 
ene meet 
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may now be utilized in obtaining N and M 
N 
M 
Remembering that R is the sum of the 
products of the various functions by the 
corresponding percentages representing 
interest, depreciation, and repair; that 
L = fy). (W), and representing the vari- 
ous resulting collections of constants as 
follows: 
a = p,K,’ + p, K,” +p, Ky” = 4.184 
b = Ky’ + p2 Ky’ + ps Ky’ + 
p: Ky + ps Ky’ = 46,550 
m = Ky’ + ps K,’ = 35.38 
r= Dp, K,’ + DB Le 425 
We(it+2)_ 7, _pR 
1 


c \w (8°, Pp K,\ WD 
wee’ —a)W e 7 n ) E 
m Wi — p, Ky (E+ K,’) Wt— 
py Ky (1 + 2,)° EX D—r D 
Ds Ks! ks Wi 


of equation (1), p= - 


then N= Ws — 





s E D—4d. 
Representing constants as follows : 
a = K,’ + K,’ + K,’ = 33.47 
B= K, + K,’ + K,’ + Ky’ = 166,400 
y =K; + K, = 4,000 
eo ae ee. ark 
M=eW+ oo + K,;’ W*% + 
K,' (KE + K,’) W% + K, (1+ 2,)'E*D+ 
K,’k, W% 
)4+ ——. —,-D . 
7D + ase: +B 


These values of N and M, if substituted 
in equation (1) will give, in its final 
form, the equation connecting distance, 
output, voltage, and profit, or, in con- 
nection with equation (3), for voltage, 
the relation between distance, output and 
profit. Such substitution results in a 
cumbersome equation and will not be 
made here. If the various numerical 
values, already determined for the specific 
problem herein treated, be substituted in 
N and M, there results: 

: 'D 
N = (s — 15.96) W — 0.903 — 
35.38 W% — 1.625 (E + K,") W% 
— 0.0000883 E* D — 
K 
; ‘ wD _— 
M = 33.47 W + 9.1 E + 125 W*% + 
13(E + K,") W*% + 0.000583 E* D 


+ 4,000 D + 37.2 ( : ) D + 166,400. 


425 D — 4.65 (i) D — 46,550 


The value of s in the above equation 
for N is taken as 34, that is, it is as- 
sumed, for the purposes of the specific 
problem, that power is sold at $34 per 
kilowatt. Putting in this value of s and 
calculating the value of p for different 
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outputs W, and different distances D, the 
curves of Fig. 4 have been obtained. 
These curves show, for different values of 
W, the relation between p and D. Assum- 
ing that the minimum acceptable profits 
is twelve per cent, and taking from Fig. 
4 the values of D and W corresponding 
to this percentage profit, there has been 
plotted the final curve, Fig. 5, which 
shows the relation between distance and 
output. 

In considering these curves, the as- 
sumption made in connection with them 
should be carefully borne in mind. A 
small change in the purchase price or 
selling price of power will make a great 
difference in the result. Smaller amounts 
of power will in general be purchased at 
a higher price per kilowatt, but on the 
other hand they would probably be trans- 
mitted to points where the power would 
bring a higher price, since in general, the 
larger the market the cheaper can power 
be produced by steam. 

It would be interesting to let s — c/e, 
equal to zero and determine p which 
would then be the cost, including interest, 
of operating the plant. If curves show- 
ing the percentage of the investment for 
operation were thus determined, also the 
total cost of the plant, both for various 
outputs, the results would be valuable in 
preliminary estimates. The writer hopes 
to work up such data later. 

It will be noticed on referring to the 
curves that some of them reached to dis- 
tances which caused the drop to exceed 
the value taken for the upper limit of 
drop in connection with insulator cost. 
The error due to one or two per cent 
excess will not greatly affect the final re- 
sult. It would have been somewhat 
better, however, for the specific problem 
treated, to have chosen the limits of drop 
as five per cent and ten per cent respec- 
tively instead of those taken. 

— 
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“Electrical Engineers’ Pocketbook.” Hora- 
tio A. Foster. New York. D. Van Nostrand 
Company. Leather. 991 pages. 4 by 7 
inches. Illustrated. Supplied by the Etec- 
TRICAL REVIEW at $5. 


This is the third edition and thirteenth 
thousand of this well-known handbook. 
“Small Electrical Measuring Instruments.” 








Model Engineer Series No. 24. London... 


Percival Marshall & Company. Paper. 90 
pages. 5 by 7 inches. 59 illustrations. 
Supplied by the Enectricat Review at 25 
cents. 


This book gives directions for making 
apparatus for small testing instruments. 
The designs and descriptions have ap- 
peared from time to time in the Model 
Engineer, and although of a simple and 
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inexpensive character, are intended to be 
practical instruments. 


“Steam Turbines.” H.H. Harrison. Lon- 
don. Percival Marshall & Company. Paper. 
85 pages. 5 by 7 inches. 74 illustrations. 
Supplied by the Eecrrican REVIEW at 
25 cents. 


This is No. 23 of the Model Engineer 
series, and consists principally of articles 
which have appeared in the Model En- 
gineer. The first two chapters are de- 
voted to a theoretical consideration of the 
action of steam in a jet. The body of 
the book consists of a description of the 
method of designing a De Laval turbine. 
The last chapter takes up the theory of 
multiple-stage turbines. 

“Elements of General Draughting for Me- 
chanical Engineers.” C. E. Coolidge and 
H. L. Freeman. New York. John Wiley 
& Sons. Cloth. 51 pages. 9% by 12% 
inches. 21 folding plates. Supplied by the 
ELECTRICAL REVIEW at $2.50. 

This book was specifically written for 
the use of students in the sophomore class 
of Sibley College, Cornell University, and 
for students in manual training schools, 
trade schools and technical colleges. It 
consists of a course in drawing, describing 
the work taken up, and a manual of 
drawing which gives directions for draw- 
ing the various plates contained in the 
book. The course comprises five grades. 
The first two grades comprise details, and 
the third and fourth are assembly draw- 
ing of finished machines. The fifth grade 
is devoted to perspective and patent office 
drawing. 

“The Naval Constructor.” George Simp- 
son. New York. The D. Van Nostrand Com- 
pany. Leather. 588 pages. 4 by 6 inches. 
288 illustrations. Supplied by the EL L«c- 
TRICAL REVIEW at $5. 

This book is intended as a reference 
book for those engaged in the design and 
construction of ships. It contains a large 
quantity of new and original matter, in- 
cluding a chapter on design, and tables of 
standardized fittings, details, ete. The 
book is divided into seven sections. The 
first section is devoted to ship calculations. 
It treats of the displacement, buoyancy. 
stability, the preparation of specifications, 
launching, strength of ships, and speed 
and power of vessels. The second section 
takes up strength of materials used in the 
construction of vessels, including timber 
and structural sections. The third sec- 
tion describes fittings and details, such 
as keels, rudders, framing, bulkheads, etc. 
Rigging and the ropes of a vessel are de- 
scribed in section four, and section, five 
gives dimensions of the various minor 
equipments of a vessel, including anchors, 
small boats, ete. It also gives the Board 
of Trade requirements, the supervising 
inspector’s requirements, and the yacht 
racing rules of the New York Yacht Club 
and Yacht Racing Association. Sections 
six and seven are devoted to mathematica! 
tables and tables of materials. 
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The Coal-Handling Plant of the Power-House of the Interborough 
Rapid Transit Company. 


ITH the evolution of large steam ing tower, weighing scales, a crusher a simple manner by sliding back, the 

W power stations and the demand located on the dock, conveyers to trans- suspenders which hold up the boom act- 

| for continuous outputs of many 

units the coal and ash-handling problem 

‘J has called for the exercise of a great deal 

of engineering ability. There must be 

supplied ample storage capacity within 

the power building proper, so situated 

that fuel may be continually apportioned 

} to each one of the boilers under opera- 

| tion. Notwithstanding the large amount of 

room which has been given to the storage 

of fuel in the modern power station, it 

has been found that there must be no 

prolonged delay in the supply of fuel to 

this storage area from outside sources. 

Within. recent years there have been de- 

vised’ several forms of apparatus for the 

‘ continuous transport of fuel from the 

point of delivery outside of the power- 

house to the furnace door. These coal- 

handling systems have been accompanied 

by ash-handling apparatus, working on 

very much the same principle, which re- 
move the ash and clinker automatically. 

The power plant of the Interurban 

Rapid Transit Company, located between 

Fifty-eighth and Fifty-ninth _ streets, 

and fronting on the North river, New 














York city, represents the most recent 
refinement in power-station design. The 
coal and ash-handling equipment at this 
station was the subject of lengthy con- 
sideration, as it was desired to install 
a system which would make unnecessary 
a reserve unit. The success attained by 





the Robins system early attracted the at- CoaLt-HANDLING Tower ON Dock oF Firty-EIGHTH STREET POWER PLANT OF THE 
tention of the engineers of the Inter- INTERBOROUGH RAPID TRANSIT COMPANY. 


borough Rapid Transit Company, and it fer coal from the hoisting tower to the ing as the radii for the boom to swing 
was decided to install this system to take power-house, conveyers to lift the coal upon. 





4 
: 
BELT IDLER FOR Rospins CONVEYING BELT System. Automatic Trip, Roprns CoNveyING BELT SysTEmM. 
, 
care of the entire problem of handling the to the bunkers, and conveyers to dis- There is also a system of storage-battery 
coal and ashes. tribute the coal over the bunkers. locomotives and steel cars, and conveyers 


The system consists briefly of a hoist- The boom of the tower is housed in and bunkers to handle the ashes, which 
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may be delivered into scows or carts, as matically weighed it is delivered on to 
desired. a belt running on the dock which dis- 
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series of inclined conveyers of the Robins 
belt type, running back and forth, switch- 





Two hoisting towers 





will ultimately be fur- on 2 A: 
nished to this system. c 
The present one consists oe €- 


(2) 


of a massive steel struc- 
ture supported on wheels 
running on rails laid on 
the dock. Coal is hoisted 
from the barges in a one- 
ton clam-shell bucket 
operated by electric hoist- 
ing drums, power being 
supplied from the near- 
by power-house. After 
the coal is hoisted and 
dropped into the hopper 
of the hoisting tower it is 
delivered to crushers, 
which break it up to the 
necessary size and de- 
liver it to a conveying 
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TRAVELING COAL HOISTING TOWER WITH DIRECT COUPLED ELECTRIC HOISTS, CRUSHER, AND BUCKET. 
ROBINS BELT CONVEYOR, WHICH REDUCES HOIST OF BUCKET 20 FT., AND CONVEYS AND 
ELEVATES COAL FROM TOWER TO WEIGHING HOPPERS IN HOUSE C, (PATENTED) 
HOUSE CONTAINING WEIGHING HOPPERS AND CHUTES WHICH DELIVER COAL TO Converor D 
ROBINS BELT CONVEYOR ON DOCK, DELIVERING TO TUNNEL CONVEYOR E. 

ROBINS BELT CONVEYOR IN TUNNEL RUNNING UNDER I2*AVENUE TO POWER STATION. 

F2,F 3, F4= ROBINS BELF CONVEYORS, CONVEYING COAL TO OVERHEAD BUNKERS AT THE 
RATE OF 200 TONS PER HOUR, AND ELEVATING THE COAL IO FT AT THE SAME TIME. 

iG 2 ROBINS BELT CONVEYORS WITH AUTOMATIC TRIPPERS DELIVERING COAL INTO OVERHEAD 
STORAGE BUNKERS, WHICH EXTEND THE ENTIRE LENGTH OF BUILDING. 

H2 = PATENT AUTOMATIC SELF REVERSING TRIPPERS 

RAILWAY TRACKS ON DOCKS AND UNDER BOILERS IN POWER STATION 

SELF OUMPING ASH CARS. 

PATENT ARTICULATED ELECTRIC STORAGE BATTERY LOCOMOTIVE 

POSITION OF OPERATOR OF LOCOMOTIVE 

CAR DUMPING POINT FOR DELIVERING ASHES TO CONVEYOR O. 

ROBINS BELT CONVEYOR, CONVEYING AND ELEVATING ASHES TO STORAGE BUNKER 
DISTRIBUTING CONVEYOR IN STORAGE BUNKER. 

SUSPENDED STEEL AND CONCRETE BUNKER FOR STORING ASHES 

ROBINS BELT CONVEYOR, DRAWING ASHES FROM BUNKER TO GARGE LOADER 
ROBINS BELT CONVEYOR .CONVEYING ANO ELEVATING ASHES TO BARGE AT DOCK 


EXPLANATORY NOTES 








belt connecting the scale 
house to the main hoist- 











SECTION OF PowER-HovuskE, SHOWING CoNTOUR OF CONVEYOR BELT SysTEM FOR COAL-HANDLING 
PLANT, AND VAULT AT THE RicHt FOR AsH-HANDLING SystEM, INTERBOROUGH RaPID 
TRANSIT COMPANY. 

ing tower. This belt elevates and charges to one running under the street 

discharges the coal into the scale ina concrete tunnel, delivering at a point 

hoppers. After the coal is auto- near the end of the power-house to a 


ScHEMATIC DIAGRAM OF CoAL AND AsH-HANDLING PLANT, INTERBOROUGH RAPID TRANSIT COMPANY. 


back fashion, up to the inside face of 
the power-house. The upper conveyer 
delivers on to two longitudinal conveyers, 
running lengthwise over the top of the 
coal-kunker. These conveyers, supported 
on the trusses over the bunkers, discharge 
automatically by means of a Robins auto- 
matie reversible tripper, thereby filling 
the bunker for its entire length, or de- 
livering to any given point, as may be 
desired. These trippers are very ingeni- 
ous and are absolutely automatic. They 
work backward@ and _ forward, their 
power being derived from the main con- 
veyer belt. By simply placing a stop 
on the rail the trippex stops, reverses 
automatically and goes im the opposite 
direction, delivering coal as it moves. 
When this tripper reaches the egher end 
of the predetermined travel, where another 
stop has been placed, it again reverses and 
the operation is continued as before. 

The principle of putting the scale 
house to one side, it being rigidly con- 
nected with the tower by structural steel, 
is unique and by doing this the total 
hoist of the tower is very much reduced, 
thereby saving many hours during the 
day’s run. 

All the conveyers referred to are thirty- 
inch, and have a capacity of about 300 ° 
to 500 tons an hour. They will not be 
called upon to carry quite as much as this 
at present, but when the two towers are 
installed there will be times when the 
capacity of these conveyers will greatly 
exceed this figure. 

The ash-handling system consists of a 
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number of steel cars and a storage-battery 
locomotive. The cars are of the usual 
double side-dump pattern, and the stor- 
age-battery locomotive used is of the 
Robins articulated type, consisting pri- 
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of being driven as is usually the case by 
gears, is driven by a Morse silent chain, 
which allows a very flexible connection. 
One operator can handle the complete 
string of cars, and run the machine in 

















PoWER-HOUSE, BEFORE Housine £N, SHOWING CoNTOUR OF BELT CONVEYER SYSTEM FOR CoAl- 
HANDLING PLANT. 


marily of two separate units connected in 
such a way that they may traverse as 
short a radius curve as the small steel 
cars. 


either direction without changing his 
position. This system of cars receives 
the ashes from under the boilers, and 
when they are quenched, hauls them to 





Tyre or Automatic Dumpine AsSH-CAR UseED IN ASH-HANDLING PLANT, 
INTERBOROUGH RaAaprp TRANSIT COMPANY. 


The batteries are mounted in such a 
manner that there is no chance for leak- 
age either of current or liquid, and are 
supported in an entirely new way on 
rubber balls, and the locomotive, instead 


a track-hopper. At this point the ashes 
are dumped on to a Robins belt conveyer, 
which elevates them into a 1,000-ton 
Berquist-type ash-pocket, which in turn 
can deliver the ashes to either scows or 
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carts, as may be desired. There is also a 
supplementary conveyer which will re- 
ceive the ashes direct and put them in 
scows without the necessity of having 
them go through the ash-pocket. 

This whole equipment is motor-driven, 
and all of the coal-conveying systems of 
this immense plant can be taken care of 
by one man, the ash-handling by one man, 
and the hoisting and weighing by three 
men. 

The accompanying illustrations, with 
explanatory notes, will be of assistance 
to the reader in understanding the gen- 
eral layout of the above plant. In one 
of these illustrations the end wall of the 
power-house is removed, so as to show the 
inclined conveyers and the conveyers over 
the boilers more clearly. The entire 
system was designed and installed by the 
Robins Conveying Belt Company, New 
York city. 





Instantaneous Photographs by Elec- 
tric Light. 

A French photographer, M. G. A. Lie- 
bert, has recently devised an apparatus 
which will enable him to take instantane- 
ous photographs in his studio. This de- 
vice is described in La Revue Patrique de 
l’Electricité for December 5. The object 
of using electric lights is to give the 
photographer entire control of the quality 
and amount of illumination and to ren- 
der him independent of daylight. More- 
over, to obtain the best portraits it is 
very desirable that they should be taken 
instantaneously and at the moment when 
the subject is in the best pose. 

The device consists of a large parabolic 
reflector of aluminum, having placed on 
its inner edge a series of incandescent 
lamps shaded with ground-glass screens. 
The object of these is merely to light up 
the subject, permitting the photographer 
to secure the best pose and to determine 
when the real exposure should be made. 
At the centre of this reflector is an are 
lamp with three carbons. One of these 
is fixed, and the other two are movable. 
When a photograph is to be taken, the 
subject is arranged and the sensitive plate 
is exposed. The photographer then waits 
until a desirable pose has been secured, 
when he presses a rubber bulb, which 
draws the two movable are light carbons 
across the fixed one, thus forming a bril- 
liant arc; but the moment the current 
passes through the lamp the movable car- 
bons are drawn away from the fixed one 
by means of an electromagnet, and the are 
is thus extinguished. It lasts about one- 
fiftieth of a second, but this gives suf- 
ficient time for an exposure. 
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Electrical Patents. 

The Keystone Electric and Manufac- 
turing Company, of Pittsburg, Pa., is the 
assignee of a patent (777,148, December 
13) recently granted to Albert Schweitzer, 
of the same place, on an improved magnet 
coil. The invention relates to improve- 
ments in electromagnet coils, such as 
solenoids, etc. The object is to provide a 
coil for these purposes which occupies a 
smaller space than coils as ordinarily 
wound, and which, nevertheless, has a 
larger current-carrying capacity and pro- 
duces less heat and offers less resistance 
proportionately. Another object is to pro- 
duce a coil which can be insulated in such 
a manner as to prevent the same being 
burned out or short-circuited, and which 
is simple, durable and strong. The in- 
vention consists of a coil having a spiral 
conductor composed of a flat strip wound 
edgewise to form a plurality of convolu- 
tions, the flat faces of which lie in sub- 

















MAGNET CoIL. 


stantially parallel planes and are sepa- 
rated by discs of mica or other suitable 
insulating material slit in from one edge 
to the centre and arranged between the 
several convolutions of the coil. 

A cigar-lighter has been devised and 
patented (777,061, December 13) by 
James I. Ayer, of Cambridge, Mass., and 
has been assigned to the Simplex Electric 
Heating Company, of Boston, Mass. The 
invention is an electrical device for pro- 
ducing intense heat, the mechanism of 
which is also adaptable for various other 
purposes where intense heat is desirable at 
intervals. In carrying out the invention 
means are employed for automatically 
focusing an arc light at the point desired, 
together with an automatic adjustment 
of the carbons and automatic return to 
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open circuit when out of use. In connec- 
tion with certain uses of the apparatus a 
shutter or screen is provided which per- 
mits the presence of the operator close to 
the are or furnace without danger of 
injury. One object of the invention is to 
provide a practical lighting or heating 









































ELectTRIC CIGAR-LIGHTER. 


device in the form of an electric arc 
capable of safe and convenient use by 
the unskilled, and for this purpose the 
mechanism is entirely self-adjusting and 
operable by the simple depression of a 
lever without requiring any knowledge of 
electricity or of the construction of the 
device, and without any danger to the 
user, or ability of the mechanism break- 
ing down or burning out, but ready at 
all times to be instantly and automatically 
lighted and extinguished. In the embodi- 
ment of the invention, a pair of tubular 
holders are employed having electrodes 
loosely mounted therein. Means are pro- 
vided for engaging the ends of these elec- 
trodes and holding them separated when 
out of use, this means automatically ad- 
justing the electrodes at a predetermined 
distance from each other. Other means 
are provided for moving the electrodes in- 
to mutual self-adjusting contact for es- 
tablishing the circuit. Means are also 
provided for yieldingly holding the elec- 
trodes in their self-adjusted positions, 
and means for separating the electrodes 
for establishing an are. 

Solon O. Richardson, Jr., of Toledo, 
Ohio, is the inventor of an improvement 
(777,142, December 13) in globes, re- 
lating especially to improvements in inner 
globes which are used in electric arc 
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lamps. ‘The object of the invention is to 
provide an inner globe which shall be so 
constructed that it will not sag under the 
combined influence of the excessive heat 
and the weight which rests upon the top 
of such a globe. The embodiment of the 
invention comprises a globe having a sup- 
port. A plug rests upon and is carried 
by the globe, the globe having a plain 
substantially cylindrical rim or top upon 
which the plug rests. A swelled portion 
extending from the lower edge of the top 
forms the shoulder. The body portion 
tapers downwardly from the shoulder to 








Arc Lamp GLoBE. 


a narrow neck, this body portion being 
smooth and plain and the shoulder being 
corrugated to provide an _ increased 
radiating surface. 








-o- 
The Telephone in New Zealand. 
According to the report of the post- 

master-general of New Zealand, the tele- 
phone system of that country is being 
extended as follows: in 1903 there were 
1,161 kilometres of telephone lines, con- 
sisting of 15,823 kilometres of wire. In 
Wellington there were 2,103 subscribers; 
in Auckland, 1,707; in Dunedin, 1,579; 
in Christchurch, 1,479; in Wanganui, 
425; in Napier, 334; in Invercargill, 335, 
and in New Plymouth, 320. In addition 
there were four other places with between 
200 and 300 subscribers. There were 
nine places with between 100 and 200; 
six with between 50 and 100, and fifty- 
three with less than fifty subscribers. Up 
to April, 1904, £1,053,692 was paid by 
the treasury for the construction of tele- 
phone and telegraph lines. 


“ 
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AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 
DISCUSSION OF THE MAXIMUM DISTANCE 
TO WHICH POWER CAN BE ECO- 
NOMICALLY TRANSMITTED. 





The 192d meeting of the American 
Institute of Electrical Engineers was held 
at Carnegie Hall, New York city, Friday 
evening, December 23, 1904. President 
J. W. Lieb, Jr., was in the chair. 

The paper to be considered was by Mr. 
Ralph D. Mershon, New York city, and 
was entitled “The Maximum Distance to 
Which Power Can Be Economically 
Transmitted.” This paper will be found 
on another page of this issue. In it Mr. 
Mershon takes up the general conditions 
limiting long-distance transmission, and 
shows that the limit depends finally upon 
the cost of the conductors, and upon this 
alone. He then makes certain assump- 
tions, and upon these proceeds to find 
what the limits are. The power con- 
sidered, the distance of transmission and 
the voltages used are much greater than 
anything found at present, but the paper 
is intended rather as a glance into the 
future than as a consideration of present 
practice. ‘The most interesting result of 
this investigation is that, under the con- 
ditions assumed, the limiting distance of 
transmission will be fixed, not by atmos- 
pheric losses, but by economical considera- 
tions. This distance was found to be in 
the neighborhood of 550 miles. 

During the reading of the paper Mr. 
Mershon called attention to a slight error 
in Fig. 4. The power curve for 500,000 
kilowatts should come down to fourteen 
per cent at 700 miles. ‘This will raise the 
curve in Fig. 5 to about 400,000 kilo- 
watts at the same distance. 

The discussion was opened by President 
Lieb, who dwelt upon the importance 
which the electrical transmission of power 
from waterfalls is assuming. All sections 
are actively interested in this country, 
particularly the West and the South. In 
Europe, Switzerland and Italy are well 
to the front in transmission development. 

Mr. H. G. Stott, New York city, spoke 
of the interest which this paper would 
have to capital in its relation to the elec- 
trification of steam railroads. He took 
up the question of reliability, and held 
that in a large system, if the interrup- 
tions during the year exceed one hour, 
the reliability is not satisfactory. He 
touched upon the possibility of trans- 
mitting power from Niagara to New 
York, as this would come within the limit 
found by Mr. Mershon. He, however, 
differed from Mr. Mershon in the method 
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of charging for power, as he did not be- 
lieve it just to the consumer to make a 
flat annual charge per kilowatt. Assuming 
Mr. Mershon’s selling price of $34 per 
kilowatt-year, and a load-factor of fifty 
per cent, he found that the price per 
kilowatt-hour would be about eleven cents, 
which would be prohibitive in competi- 
tion with a steam plant. On the other 
hand, he did not know of any place 
where a horse-power could be delivered 
at the switchboard for $10.90 a year. He 
did not believe in the use of synchronous 
motors on transmission lines, and he 
thought that the paper was too optimistic 
in the voltage considered. 

Mr. Philip Torchio, New York city, 
dwelt upon the application of Kelvin’s law 
in determining the economical distance of 
transmission. He thought that, in this 
treatment, sufficient allowance has not 
been made for decreased cost of the appa- 
ratus for a small increase in the plant. 
He dwelt upon the necessity of consider- 
ing the maximum energy drop, which 
should not be more than ten per cent 
when operating rotary converters, fifteen 
per cent for driving synchronous motors, 
and twenty per cent for induction motors. 
He thought the price of power for many 
years to come would be set by the cost 
of coal, and he gave figures showing the 
small part of the total coal consumption 
used in generating electric power. The 
consumption of coal in this country is 
about 1,000,000 tons per day, and of this, 
only three per cent goes for producing 
electrical energy. This is insignificant 
compared with the whole, so that cheapen- 
ing electrical power will have little effect 
upon the average price of power. Mr. 
Torchio thinks that the greatest progress 
in the cheapening of power will be 
brought about by the development of a 
successful rotary gas engine. He thinks 
that $34 per kilowatt-year at the receiv- 
ing end is excessive, and from figures 
given in the United States census reports, 
he deduced a price of $22.72 as the aver- 
age yearly cost of power in this country. 
Should long-distance transmission, as 
considered by Mr. Mershon, come into use, 
it would be necessary to have a large 
steam reserve to ensure reliability. The 
systems then should be operated together, 
the steam plant carrying the peak and the 
transmission system furnishing the steady 
load. 

Mr. C. F. Wallace, Boston, Mass., said 
that transmission engineers had set 60,000 
volts as the limit, for the present at least, 
and that this figure has been decided 
upon, not as an economic pressure, but 
on account of reliability. He did not 
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think that the slight gain obtained by 
raising the voltage was sufficient compen- 
sation for the greater liability to break- 
downs incurred. He said that it was not 
proper to apply Kelvin’s law as had been 
done, and he believes that this law, as 
usually stated, is based upon an error. 

Mr. C. H. .Parmly, of New York city, 
taking up the last point made by Mr. 
Wallace, showed that, if Kelvin’s law be 
applied under the conditions assumed in 
the paper, it might lead to an absurdity. 
The, law, as usually applied, considers the 
distance of transmission as the only va- 
riable; but this is incorrect as there are 
three variables. 

Mr. M. H. Gerry, Jr., of Helena, Mont., 
doubted the utility of mathematical in- 
vestigations into such problems as pre- 
sented in the paper. These always in- 
volved many assumptions based upon 
engineering knowledge, and, in any case, 
the accuracy of the results depended upon 
the experience of the analyzer. By chang- 
ing Mr. Mershon’s assumptions, it is pos- 
sible to make the limit of transmission 
anything between 200 and 2,000 miles; 
hence any attempts to find one solution 
of the general problem could be of little 
practical value. 

Dr. A. E. Kennelly, of Boston, Mass., 
sketched briefly the historical develop- 
ment of electrical transmission, and 
showed how the limits set at different 
times by engineers had been extended and 
reextended. Our experience should, there- 
fore, teach us that it is risky to 
try to determine the limits of future 
transmission by the conditions obtaining 
to-day. The paper of the evening was a 
study of certain assumptions, and the re- 
sults obtained seemed to him to be of 
considerable interest. 

Mr. C. F. Scott, Pittsburg, Pa., said 
that he had learned the risk involved in 
making prophecies, from personal experi- 
ence. It was not wise to prophesy too 
far ahead. The paper seemed to him to 
be of much value, as it is an examination 
of certain conditions, and these are based 
upon the wide experience of the author. 

Mr. C. L. de Muralt, New York city, 
said that in Switzerland, which is the 
transmission country par excellence, 
power is sold at $20 per horse-power-year, 
or $30 per kilowatt-year. There, how- 
ever, coal costs about three times as much 
as it does here, and hence he did not 
think there was much chance for success- 
ful long-distance transmission in this 
country in competition with steam. 

Mr. P. G. Gossler, of Montreal, Quebec, 
objected to the figure of $22.72 as the 
cost of a kilowatt-hour, which has been 
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given by Mr. Torchio. The latter pointed 
out that this figdre did not include many 
items of cost which entered into the de- 
livery price of power. These were ad- 
ministrative costs, maintenance, etc. 

Mr. Mershon, in reply to the criticisms 
of his paper, said that of course it was 
only an examination of certain assump- 
tions, but he believed that these assump- 
tions were fair, and that the results 
reached had real value. He thought that 
it is justifiable to charge a flat rate for 
power from water-power plants. _ He 
pointed out that, in his paper, a concen- 
trated load at the end of the line had 
been considered, but, in practice, the load 
would probably be distributed along the 
line. This condition should be remem- 
bered. In regard to criticisms of Kelvin’s 
law, he did not think it was incumbent 
upon him to prove its correctness. 
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AN ELECTRICALLY OPERATED HIGH- 
WAY DRAWBRIDGE FOR SMALL 
WATERWAYS. 


BY H. G. TYRRELL. 


The accompanying plan shows an eco- 
nomical form of electrically operated 
drawbridge for small waterways. It was 
prepared by the writer as a competitive 
design for a crossing of the Miami & 


Vol. 45—No. 27 


two strands of rope instead of one the 
amount of the counterweight is reduced 
by half. The fixed end of the counter- 
weight rope is attached to the upper 
overhead lattice girder, and produces 
bending therein. The bridge is raised 
and lowered by means of four pinions 
working on racks attached to the corner 
towers. These pinions are connected 
through a series of shafts and gears to 




















SEcTION, PLAN AND ELEVATION OF ELECTRICALLY OPERATED LIFT BRIDGE. 


Long Life of a Railway Motor. 

A motor on the Sandwich, Windsor 
& Ambherstbury Railway, Windsor, 
Ontario, has been in operation for about 
eight years and has covered about 450,000 
_miles. Aside from the replacing of 
brushes, turning up of commutator, and 
rebabbitting of bearings, nothing has been 
spent on it for repairs. The only wear 
is on the commutator, which has been 
turned off three-eighths of an inch. The 
wearing depth of the segments was 
originally three-quarters of an inch, so 
that if the winding holds out, the motor 
should last for eight years more. 


Erie canal at New Bremen, Ohio, but 
can be used for any similar location with 
slight modifications. 

The canal is used for barges only, and 
the required clear head-room is twelve 
feet. As will be seen from the plan, the 
bridge has a clear roadway of twenty- 
eight feet, and two six-foot sidewalks. It 
has plank floor and steel joists. It con- 
sists of an ordinary deck-plate, girder, 
highway bridge, suspended .and counter- 
balanced by means of wire ropes, passing 
up and over sheaves at the top of the 
four corners. ‘The counterweights move 
up and down inside the towers. By using 


a ten-horse-power electric motor placed 
beneath the bridge floor. The motor and 
machinery directly attached thereto are 
encased in a wooden box to protect it 
from the weather. For oiling or inspec- 
tion, it can be reached by a movable pane! 
or trap door in the bridge floor. The 
controller is placed against the bridge 
railing and is likewise enclosed in a 
wooden box. The electric current is taken 
from the street wires. The estimated 


quantities of material in the bridge super- - 


structure are as follows: 
Riveted steelwork, thirty-seven tons. 
Machinery, five tons. 
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Counterweight iron, twenty tons. 

Steel joist, six tons. 

Wire rope, 200 lineal feet. 

Ten-horse-power electric motor and 
equipment. 

Lumber, 6,000 feet. 

The estimated cost is $5,300. Before 
deciding on this form of bridge, a careful 
study was made of various other forms 
of movable bridges. Generally speaking 
all forms of lift bridges require expensive 
counterweights. In this case the cost of 
the counterweights alone is about twenty 
per cent of the entire cost of the super- 
structure. In nearly all other forms of 
lift bridges, the cost of counterweight 
greatly exceeds this amount. In the case 
of the South Halstead street lift bridge 
at Chicago the total weight of metal in 
the structure is 675 tons, and of this 
amount 290 tons or forty-three per cent is 
counterweight. This expensive’ feature 
applies not only to direct lift bridges, but 
also to all forms of bascule bridges, which 
are counterweighted to a greater or less 
extent. 

In the case also of swing bridges over 
a canal where only one waterway occurs, 
it is necessary either to build one-half 
of the bridge over the land, where it is 
not required, excepting for a counter- 
balance, or to use a bob-tail draw with 
sand or cast-iron counterweight, either of 
which arrangements is expensive. 

The retractible form of draw, similar 
to the new Summer street bridge in 
Boston, which rolls back on a track at 
an angle of forty-five degrees to the canal, 
is likewise expensive, inasmuch as a large 
part of the bridge must be built over the 
land in order to give room for mounting 
it on trucks. The trucks and track and 
the excavated recess for the bridge when 
it is rolled back into its open position, 
all add to the cost. 

The ordinary type of drawbridge, such as 
is commonly used on this and other canals 
for small roadways, will not apply for 
wide roadways with sidewalks. The ordi- 
nary drawbridge in rural districts on the 
Miami & Erie canal has a roadway of 
from twelve to sixteen feet, and is a bob- 
tail swing. The normal width of the 
canal is fifty feet, so as to allow three 
boats, each fifteen feet wide, to pass each 
other. But at crossings the canal is fre- 
quently narrowed to about thirty-two feet, 
and the cost of the drawbridge reduced ac- 
cordingly. This type of draw is opened by 
the pressure of the boat on the side of the 
bridge, and after the barge has passed the 


bridge comes back automatically into its 
closed position. A bumping timber backed 
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with springs is bolted to the side of the 
bridge to receive the blow of the barge 
as it strikes the bridge and opens it. 
These bridges are very common along the 
canal, and are satisfactory for rural dis- 
tricts and light travel. But where wide 
roadways and sidewalks are required, to 
accommodate city travel, this light bridge 
is no longer practicable. 

The estimated cost of some other forms 
of bridges for this same location is as 
follows, in each case the estimate is based 
on providing a fifty-foot clear waterway. 

A double leaf bascule, with leaves 
meeting in the centre of the canal, and 
towers on both sides, with a platform 
sixty feet long, would cost $5,700. 

A single, retractible draw, similar to 
the new Summer street bridge in Boston, 
would cost $7,300. In this case the length 
of platform required is seventy-five feet 
on one side and 115 feet on the other. 

A bob-tail swinging plate girder draw, 
with sand counterweight, would cost 
$5,400. The length of platform in this 
case is ninety feet. 

A revolving truss draw span with arms 
of equal length, and a platform of 140 
feet, would cost $6,700. 

Comparative estimates are, therefore, 
as follows: 

Tower lift bridge, $5,200. 

Double-leaf bascule, $5,700. 

Single retractible draw, $7,300. 

Bob-tail plate girder swing, $5,400. 

Revolving truss span, equal arms, $6,700. 

The bridge can be opened by electric 
power in one minute, and it appears to 
fill all the requirements of the location. 

A set of ordinary crossing gates is 
necessary, one at each end of the bridge, 
which are lowered when the bridge is 
open. 
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Progress in the Manufacture of 
Artificial Carbons. 

At a recent meeting of the German 
Chemical Society a paper was read by 
J. Zellner, describing the progress which 
has taken place in the manufacture of ar- 
tificial carbons. This industry has de- 
veloped during recent years on account of 
the growth of the electrolytic industries. 
Artificial carbon was formerly manu- 
factured from bone-black, but as this was 
not sufficiently abundant, wood charcoal 
was substituted, and anthracite coal later 
took the place of the wood. In the manu- 
facture of carbons for primary batteries, 
the principal modification which has taken 
place has been the substitution of hy- 
draulie pressure for agglomerating the 
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mixture of graphite and manganese 
dioxide, instead of baking. The older 


process caused a partial reduction of the 
manganese dioxide. 
brushes now contain about one-thiri of 
copper dust, one-third carbon, and one 
third pitch. The attempt to reduce the 
resistance of the brush by the addition of 
copper is not entirely satisfactory, because 
the unequal coefficients of expansion of 
copper and carbon make it impossible to 
maintain a constant and close contact be- 
tween the two. Among the carbons for 
are lamps, the Bremer carbons have been 
improved considerably, and the lamps are 
now coming into use. These carbons con- 
tain alkaline fluorides and alkaline earths, 
with the addition of borates and silicates. 
Formerly the salts were added to the car- 
bon by plunging the carbon rod in a 
saline solution. This gave poor results. 
At present the powdered material is mixed 
with five per cent of the fluoride, then 
pressed into shape and baked. Three 
qualities of carbon are manufactured— 
those giving a yellow light, which con- 
tain calcium fluoride; those giving a red 
light, which contain strontium fluoride; 
and those in which the light is white with 
green reflections. These contain barium. 
fluoride. Wedding has shown that the 
vellow flame gives the clearest illumination 
and is most advantageous. He found that, 
with an increasing proportion of the salts 
of from eight to forty per cent, the amount 
of light given out increased, while the 
consumption of energy decreased. At- 
tempts to improve the regulation of flam- 
ing ares have been made by placing the 
salts in a core of the carbon and by 
adding to them from ten to fifteen per 
cent of potassium silicate. The carbons 
can be made to give almost any color. 
A mixture containing calcium and mag- 
nesium fluoride gives a long, reddish are 
which is very clear and stable. Other 
materials have been added to the carbon, 
such: as infusible earths, nitrates of 
thorium, zirconium, and oxides of ti- 
tanium, vanadium, etc., with encouraging 
results. Attempts to construct carbons 
containing calcium carbide have been un- 
satisfactory, because of the effect of 
moisture. When these enriching sub- 
stances do not dissociate easily, they act 
simply to color the flame; but when dis- 
sociation takes place, the increase in 
the conductivity of the are increases its 
length. The fluorides act in the latter way 
and give the best results—La Revue 
Pratique VElectricité (Paris), Decem- 
ber 5. 


Carbon dynamo 
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Graphical Determination of the Characteris- 


tics of the Compound Dynamo. 

In this article M. C. E. Guilbert dis- 
cusses briefly the magnetic conditions 
which occur in the compound dynamo, 
and gives a graphical method of deter- 
mining the voltage of the compound ma- 
chine under load, from the no-load char- 
acteristics and the load characteristic of 
the dynamo run as a shunt machine. 
Taking the no-load characteristic, and 
drawing the field resistance of the line, 
this intersects the characteristic at the no- 
load voltage. If, from this point, a hori- 
zontal line be drawn, equal in length to 
the ampere-turns of the series coil, and 
from the end of this line another line 
be drawn parallel to the resistance line, 
the point of intersection of this third line 
with the load characteristic will give the 
terminal voltage of the compound ma- 
chine under load. This applies to ma- 
chines wound for over or under-com- 
pounding, and by a similar construction 
the number of series ampere-turns re- 
quired to give any voltage required, under 
any load, will be found easily. —T'rans- 
lated and abstracted from L’Eclairage 
Electrique (Paris), November 26. 


a 


Comparative Designs for a Ten-Kilowatt 
Dynamo. 

In this article Mr. J. W. Burleigh com- 
pares five designs of dynamos for ten 
kilowatts. The first type is the Man- 
chester; the second, the horseshoe; the 
third, the ordinary four-pole; the fourth, 
a modified ironclad type, and the fifth, 
the so-called zone type. In the latter the 
armature is encircled by a single mag- 
netizing coil. There are four pole-pieces, 
though, in effect, only two poles. ‘The 
design causes a somewhat unusual dis- 
tribution of the magnetic flux. In all 
types the same armature is used, except 
in the four-pole machine, where the wind- 
ing was necessarily a little different, call- 
ing for an extra slot. The Manchester 
type is well adapted for an open-type 
dynamo or motor, but is not suitable for 
the enclosed type. The same remark ap- 
plies to the horseshoe type. The cost 
of the material in these two is practically 
the same, though the horseshoe type is a 
little better than the Manchester, due to 
a lack of joints. On the other hand, the 
Manchester type is better from a commu- 
tating standpoint. ‘The last three types 
are all suitable for open or enclosed ma- 
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chines. The four-pole type will be com- 
paratively expensive in labor cost, though 
costing less for material than the iron- 
clad type. It is thought that the latter 
would, on the whole, be cheaper than the 
four-pole type. The zone type is very 
compact, requires little material, and is 
thought to be the cheapest construction 
on the market. Due to the distribution 
of flux, the commutating is excellent under 
all loads. From a table of costs it is seen 
that the material for the ironclad type 
costs the most. Next comes the horseshoe, 
followed closely by the four-pole type. 
The material for the zone type costs only 
two-thirds as much as that of the cheapest 
of the other four.—Abstracted from the 
Electrical Review (London), December 9. 
a 
A New Type of Oil Fuse. 

Exhaustive tests were recently carried 
out at the works of the Lahmeier Com- 
pany, Frankfort a. M., Germany, with a 
view to determining a suitable type of 
high-voltage fuse. The first attempts 
were made with a fuse submerged in oil, 
which gave satisfactory. results up to ten- 
sions of 10,000 volts; but the explosion 
caused by the melting of the fuse was 
considerable and tended to scatter the oil. 
A satisfactory fuse of this type requires 
such a large volume of oil as to make 
it commercially impracticable. It was 
also found that the cooling effect of the 
oil on the fuse made the latter unreliable. 
It was, therefore, decided to try a device 
in which the fuse proper was not sub- 
merged in oil, but in which oil was used 
to extinguish the are after it had been 
formed. The device consists of a glass 
cylinder with terminals at the top and 
bottom. The fuse proper is placed within 
an inverted cup of insulating material. 
This cup is closed at the top and open 
below, and is placed partially submerged 
in the oil, though the latter can not come 
in contact with the fuse. Contact is 
made with the fuse by a clamp at the 
top, with two flexible copper wires at- 
tached to its lower extremity, and passing 
down to the socket at the bottom of the 
glass tube. There is also a spiral spring 
attached to the lower end of the fuse. 
When the fuse is melted, the spring draws 
it down under the oil. At the same time, 
the vapors are forced out at the bottom 
of the cup through the oil. This cools 
them and extinguishes the are. This con- 
struction is found to give satisfactory re- 


sults. A circuit may be fused so that it 
will carry its normal load indefinitely. It 
will carry continuously an intermittent 
overload of fifty per cent. It will carry 
an overload of eighty per cent for five 
minutes, and melt in less than two 
minutes if the load be doubled. Some 
curves are given, showing the relation be- 
tween the diameter of the fuse wires, the 
current which will fuse it, and the time.— 
Translated and -abstracted from L’Elec- 
tricien (Paris), December 10. 
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Electric Power Distribution in South Wales. 


The South Wales Electric Power Dis- 
tribution Company is now in active opera- 
tion, and is supplying power to a large 
number of collieries and other works in 
the South Wales industrial district. The 
connections amount to about 9,000 horse- 
power. By far the greater part of this 
load is for actual power supply. The 
company’s district covers an area of 1,034 
square miles, but within this district are 
several towns which have municipal 
plants, and for this reason exclude the 
system of the South Wales company. The 
district may be divided into four parts, 
each supplying from its own generating 
station. The largest of these is the Tre- 
forest, where current is generated at 
11,000 volts, three-phase, twenty-five 
cycles per second. At Cwmbran the same 
pressure and frequency have been adopted 
for the longer feeders, but 2,200 volts 
has been deemed sufficient for the works 
near the station. At Bridgend the press- 
ure is 3,000 volts, two-phase, sixty cycles, 
and at Neath it is 2,200 volts, two-phase, 
fifty cycles. The high frequency of the 
latter stations was adopted partly be- 
cause of the supply of alternating current 
for lighting to the local authorities, and 
partly because the Bridgend station had 
to be started as early as possible, and the 
sixty-cycle machinery was available from 
the start. The company purposes using 
high voltages—possibly 30,000—for the 
long transmissions. The output of the 
Treforest station is at present only 5,000 
kilovolt-amperes, but provision has been 
made for increasing this by 150 per cent. 
In this station all the boiler-house 
auxiliaries are electrically driven. The 
generating station contains two three- 
phase Willans-Ganz alternators, direct- 
connected to Willans and Robinson en- 
gines. These are the largest engines the 
latter company has ever built. The alter- 
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nators generate current at 11,200 to 
12,000 volts on each phase, and are star- 
wound. The neutral point is not earthed. 
This plant has been provided with a de- 
vice for charging the mains before they 
are connected to the generators. ‘The 
distributing cables are three-core, lead- 
covered cables, armored with galvanized 
steel wires. ‘The insulating material is 
a fine manila paper, thoroughly impreg- 
nated with bitumen and fine oil. The 
cores, after being twisted together, are 
passed through a wax and bitumen com- 
pound, and then covered with a lead 
sheath. They are tested at 20,000 volts, 
and this test is repeated after laying and 
jointing. The cables are laid on the solid 
system in earthenware ducts, and are sup- 
ported in these ducts by wooden bridges 
At the Cwmbran station there are only 
two 300-kilowatt units, but larger units 
will be installed shortly. The substations 
at present are nearly all fitted with sta- 
tionary transformers. One exception is 
that of a large iron and steel works, 
where continuous current is preferred. 
Here a motor-generator has been erected. 
At the Wellman furnace an electric 
charger for charging open-hearth furnaces 
is operated by means of four series motors, 
each having its own controller. But a 
few seconds are occupied in charging the 
furnace, the only hand labor required 
being the manipulation of the controllers 
on the cab of the discharger and the 
opening of the furnace door. The largest 
motor on the South Wales company’s 
mains is a 400-horse-power induction 
motor running on a 2,000-volt, twenty- 
five-cycle, three-phase supply from the 
Cwmbran station. This drives 
two sets of rolls at a wire-drawing mill. 
The greatest part of the output of the 
system is taken up in the “main and 
tail” haulage gear at various collieries. 
These motors are geared so as to give two 
speeds, either of which can be thrown in 
without stopping the motor. 
are eight and five miles an hour. 
equipments are usually driven by three- 


motor 


The speeds 
These 


phase, variable speed motors rated at 
from 200 to 300 horse-power, 440 volts, 
twenty-five cycles. When the district has 
been a little more developed, it is intended 
that all the power-houses shall be oper- 
ated in parallel.—Abstracted from the 
Electrician (London), December 2 and 9. 
J 
An Electric Truck Test. 

The electric truck for the delivery of 

merchandise has been in extensive use in 


and around the larger cities for a num- 
ber of years, and with a view to ascertain- 
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ing the exact working conditions, a test was 
made on three electric trucks of standard 
manufacture, and used by a firm in Man- 
hattan and Brooklyn. The test, which is 
here described by Mr. W. 8. Timmis, 
extended over a period of four months, 
and the results represent actual conditions 
as found in ordinary practice. The trucks 
were run every working day when they 
were in condition. The result of the test 
of one truck—which is a representative 
average of the three—is given. The 
trucks were in use between Manhattan 
and Brooklyn, delivering merchandise 
from Brooklyn to Manhattan, and were 
subjected to rather hard usage, incident 
to crossing ferries and running on bad 


streets in Brooklyn. The record of 
each test run was made up on a 
ecard, on which was noted the hour 


of departure, the time of each stop, 
and the time between stops. If there was 
any unusual delay in the trip, the cause 
was noted. ‘The estimated mileage be- 
tween each stop was also entered. At the 
head of the card the voltage at ten am- 
peres, the weight and the number of cases 
or packages on the truck were entered, 
both at the time of departure and return. 
A summary of the test of one truck, and 
the average cost of running one of the 
three trucks for one year, are shown in 
the following table: 


Duration of test, four months 120 days. 
Number of working days dur- 

Rite ~ COME, «005 a eb ewan aese 109 days. 
Number of days truck was 

EE OPOTEHOM) .o.csccccncsees 90 days. 
Percentage of days in com- 

WB IION SoA sis vias Pawns wares 88.6 % 
Total miles run, going and 


1,542 miles. 
17.13 miles. 
3.766 hours. 


coming 
Average distance per day...... 
Actual running time per day 


Average miles per hour...... 4.53 miles. 
Average miles per trip...... 10.28 miles. 
Average trip per day.......... y By a | 
Total weight carried.......... 323 tons. 
Average net load when starit- 

WS wht vineee eras eresioe exe 3,915 Tbs. 
Average net load carried per 

CC 5 ASN eer ee Oa OR e  Ree eet 7,183 Tbs. 
Cost to operate per mile, going 

GHG COMIN . .... i owen e esas 49.5 cents. 
Cost per ton-mile, estimating 

forty per cent mileage as re- 

CUFMINS  CMIDEY....6.6 <6 050 cone 35.5 cents. 
Cost to operate per day (effec- 

CEG SOLVIOCE) 55.5. 05 cc cee aces $8.32 
Cost to operate per year..... $2,300 

Above cost itemized as follows: 
Interest and depreciation..... $200 
Automan, $15 per week....... 780 
Charging, 80 cents per day, 300 

CN oss a po hl kare ete 240 
TRE diene do oe nia ede Oana 270 
WROUGHT TODGIES <5 ou cso ic ce snare 20 
Batteries, repairs and renewals 650 
Rimining SOAs... occ ccccs cs 140 

$2,300 


Two-horse trucks can be obtained in the 
vicinity at the rate of $5.50 per day, and 
by the week of six days at $30 per week. 
The charging of the trucks was done on 
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the owner’s premises from its own plant. 
A direct-current, 230-volt, three-wire sys- 
tem was used in the building, and current 
was taken from the two outside wires 
for power at 230 volts, and from eith: 
outside wire and the neutral for lighting 
at 115 volts. The trucks are charged 
from the lighting circuit, and to avoid 
the danger of overloading one side of the 
line, a motor-generator balancing set, of 
sufficient capacity to take care of two 
trucks on either side of the line, was in- 
stalled. A specially designed charging 
switchboard was built and erected, pro- 
vided with four, two-pole, double-throw 
switches. ‘Two of these were placed on 
one side of the neutral, and two on the 
other. Four trucks could be charged 
simultaneously, and the double-throw 
switches enabled them all, or a portion of 
them, to be charged, either at the ship- 
ping platforms or in the auto-house. The 
switchboard is provided with “I-T-E” 
overload and underload circuit-breakers. 
The charging was done at night, and 
consumed about four hours. The expen- 
sive parts of the electric truck are the 
batteries, tires and gears. The battery 
problem is of long standing, and its diffi- 
culties are not lessened by placing it on 
a moving vehicle, the vibration of which 
causes a breaking down of the elements. 
Various forms of wood and rubber sepa- 
rators and plate envelopes have been tried. 
The tire problem is receiving much atten- 
tion, and dependable tires at a moderate 
price may be looked for. The gearing 
should undoubtedly be enclosed and made 
dust-proof. The cost to operate an elec- 
tric truck per ton-mile was 35.5 cents. 
The cost per ton-mile on the Lake Shore & 
Michigan Southern Railway for the past 
ten years has been 5.25 mills, which 
clearly shows a large margin in favor of 
a smooth metal road and a dependable 
motive power. Under the conditions of 
load and character of delivery, it is 
thought that three two-horse trucks will 
be able to do the same amount of work 
as the three electric trucks, as shown in 
the result of these tests—Abstracted 
from the American Machinist (New 
York), December 22. 
é delattaiicacsctios 

Annual Meeting of the Electrical 

Trades Association of Chicago. 

The annual meeting and banquet of the 
Electrical Trades Association of Chicago, 
Ill., was held at the Grand Pacific Hotel, 
Chicago, IIl., on December 2. The 
attendance was larger than at any previous 
meeting. After the president’s address, 
officers were elected for the ensuing year, 
as follows: president, E. R. Gilmore ; vice- 
president, Seymour Guthrie; secretary 
and treasurer, F. P. Vose. Executive 
committee: Thomson IT. Stacey, E. 8. 
Kennedy and Frank Beardslee. James 
Wolff was elected as representative to the 
National association. 
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Electric Ignition in Motor Cars. 

At a recent meeting of the Automobile 
and Cycle Engineers’ Institute, of Great 
Britain, Sir Oliver Lodge read a paper 
entitled “Ignition as Applied to Internal 
Combustion Engines.” He first explained 
the principles of this prime mover, and 
those governing the ignition of inflam- 
mable mixtures of air and gas or vapor. 
The existing types of apparatus were de- 
scribed briefly. 

The most interesting part of this 
lecture is that in which the speaker de- 
scribed a new form of ignition apparatus, 
designed to avoid the difficulties met with 
in those now used. This device is illus- 
trated in the accompanying diagram, 
which shows a coil that charges two 
Leyden jars. The outer coatings of these 


jars are connected together by a path of 
high resistance corresponding to a leak. 
This may be a piece of wet string or 
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other poor conductor. When the jars are 
fully charged, they spark across at the gap 
A, and, at the same time, a violent spark 
occurs at B. This latter spark completes 
the discharge of the jars, and if it be 
prevented from taking place, the spark 
at A becomes weak. The discharge is 
oscillatory and has a high frequency, but 
it does not obey the laws controlling ordi- 
nary currents. In character it is well 
suited for the ignition of internal com- 
bustion engines. The wires connected to 
B are at zero potential during the charge. 
There is no need that they should be 
insulated then, nor is insulation necessary 
during the short time of discharge, for 
the current will not leave the wire or 
avoid the spark-gap. This was illus- 
trated by placing the gap B, under water, 
together with a portion of the bare wire. 
The spark is not diminished, and went on 
as usual until the tumbler containing the 
water broke. The spark-gap terminals 
were covered with a mixture of oil and 
lamp-black, and they were connected by 
a piece of are-lamp carbon without in 
any way affecting the spark. The effect 


is due to the tendency of an oscillating 
current to keep to a straight conductor. 
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The American Association for the 
Advancement of Science and the 
American Physical Society. 

The annual meetings of the American 
for the Advancement of 
Science and the American Physical So- 
ciety are being held in Philadelphia, Pa., 
in “Convocation Week,” from December 
26, 1904, to January 2, 1905. 

The presiding officers are Professors 
W. F. Magie, the vice-president of section 
B, and Professor Arthur G. Webster, 
president of the American Physical 
Society. 

The opening session of section B was 
held on Wednesday after the adjourn- 
ment of the general session, about 11 
o'clock A. M., at which time the section 
organized, elected committees and listened 
to the reading of papers. The reading of 
papers was continued on Thursday. 
At 2.30 Pp. M., the retiring vice-president, 
Professor Edwin H. Hall, delivered the 
vice-presidential address, on “A ‘Tentative 
Theory of Thermoelectric Action.” 

On Friday, December 30, the annual 
business meeting of the American 
Physical Society was held, and on this 
day the programme consisted of papers by 
members of this society. 

The following papers of interest to 
electrical engineers were announced : 

“Note on the Mirror-Telescope-Scale 
Method,” by George F. Stradling, Phila- 
delphia High School. 

“Velocity of Sound in Gases at the 
Temperature of Liquid Air—Preliminary 
Note,” by Samuel R. Cook, Cornell Uni- 
versity. 

“Some Convenient Laboratory Appa- 
ratus,” by Horace C. Richards, University 
of Pennsylvania. 

“Experimental Study of the Use of 
Weston Instruments for Ballistic Mag- 
netic Testing,” by Albert F. Ganz, Stevens 
Institute of Technology. 

“Explanation and Demonstration of 
the Poulsen Telegraphone,” by Z. B. 
Babbitt, New York city. 

“The Electromagnetic Theory and the 
Velocity of Light,’ by Henry T. Eddy, 
University of Minnesota. 

“Experiments on Resonance in Wireless 
Telegraph Circuits,’ by G. W. Pierce, 
Harvard University. 

“The Ratio of Electrical to Gravita- 
tional Forces,” by Bergen Davis, Columbia 
University. 

“A Measurement of the Thomson 
Thermoelectric Effect in Iron,” by Edwin 
H. Hall, Harvard University. 

“A Contribution to the Theory of 
Thermo-electromotive Force,’ by C. B. 
Thwing, Syracuse University. 

“The Tuning of Thermoelectric Re- 


Association 


ceivers for Klectrie Waves,” by A. D. 
Cole, Ohio State University. 
“The Capacity and _ Resistance of 
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Aluminum Anode Films,” by C. McC. 
Gordon, Central University. 

“Note on the Use of Sensitive Quadrant 
Klectrometers,” by J. C. McLennan, Uni- 
versity of Toronto. 

“On the Decay of the Excited Radio- 
activity from Natural Causes,” by Miss 
LL. B. Johnson. 

“On the Secondary Radiation Excited 
in Metals by the Gamma Rays from 
Radium,” by H. F. Dawes. 
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The “‘ Question Box” of the National 
Electric Light Association. 

Mr. Homer E. Niesz, editor of the 
“Question Box” for the Denver-Colorado 
Springs meeting of the National Electric 
Light Association, has sent out over 7,000 
letters to companies and individuals in 
the electrical field asking them to submit 
questions to be grouped under the follow- 
ing headings: 

A—Buildings. 

B—Water-wheels, 

C—Feed water, 

D—Fuel. 

E—Boilers and mechanical stokers. 

F—Forced draught, blowers, stacks. 

G—Piping, condensers, etc. 

H—Engines. 

I—Turbines. 

J—District heating. 

K—Generators and exciters. 

L—Storage batteries and _ boosters. 

M—Switchboards, instruments and_sta- 

tion wiring. 

N—Belts and _ shafting. 

O—Oil and waste. 

P—Overhead lines. 

Q—Underground lines. 

R—Transformers. 

S—Lamps—are, incandescent, etc. 

T—Heating, battery charging and power. 

U—Meters. 

V—Advertising. 

W—Contracts and rates. 

X—Accounting and statistics. 

Y—Management. 

Z—Miscellaneous. 





water power, etc. 
heaters and pumps. 


Mr. Niesz not only desires questions 
from those seeking information, but he 
appeals to the missionary spirit in those 
who have solved difficulties for themselves, 
and asks them to send questions to which 
they have found solutions, together with 
the replies, for the benefit of others. 


: i ei 
Electrical Contractors’ Association 
of New York State. 

The Electrical Contractors of New 
York State will meet in annual session 
at Troy, January 17, 1905, as the guests 
of the Eastern New York Local. It is 
expected on that occasion to have a large 
number of members in attendance, and 
also several officers of the National 
Electrical Contractors’ Association, with 
others prominent in the electrical field. 
A souvenir programme of the meeting and 
entertainment will be issued. The com- 
mittee at large is as follows: F. W. New- 
man, M. Havens, Jr., T. H. Bell, M. L. 
Barnes, V. S. Clute, E. E. Sheldon, A. J. 
Clute, A. LL. Payton, F. L. Frost, J. F. 
Burns, W. C. Finch, W. F. Hahn, A. FI. 
Morrison, Seymour Taylor, E. G. Ber- 
nard, Frank L. Welch. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Ohmer Fare Register. 
The Ohmer Fare Register Company, 
Dayton, Ohio, manufactures a fare register 
for which there are claimed many feat- 


are 
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THIS REGISTERS AND 


} INDICATES THE FARE PAID; 


> PEPCK 





simultaneously indicated at various places 
about the car—on the platform, on the 
inside of the partitions, or in special com- 
partments of interurban cars. It makes 





Fic. 1.—OnMER FarE REGISTER AND DiAL Prece. 


ures of originality and great merit. The 
proposition of securing from an employé 
the full amount of cash represented by 
the fares collected during a car run is one 
which has taxed the ingenuity of inventive 
spirits for a number of years. Beginning 
with the simple manually-operated punch, 
the evolution of fare registers has gone 
on until there are now on the market 
many forms of elaborate registering de- 
vices, all designed for the protection of 
the company and the detection of dis- 
honest or careless employés. 

The Ohmer fare register carries out a 
number of essential operations in the 
handling of passenger traffic. Not only 
is this system applicable to inter-city runs, 
but for interurban service, where several 
rates of fare must be charged, the possi- 
bilities are very extensive. 

The accompanying illustrations show 
the typical features of the Ohmer fare 
registering device. Fig. 1 shows the car 
register and the dial piece, which may be 
mounted in separate places. Fig. 2 shows 
the record which the register causes to 
be made. 

This instrument makes separate regis- 
tration for each fare collected, the differ- 
ent kinds of fare being registered sepa- 
rately. It keeps a separate printed record 


of the collections of each conductor. I! 
shows a separate indicator for each kind of 
fare registered. The fares registered are 


a total registration of all fares, irrespec- 
tive of the class. It indicates the direc- 
tion in which the car is moving. It prints 
the number of fares in each class for each 


The roads adopting the Ohmer register 
have the free use of the Ohmer system. 

Fig. 2 shows the printed statement 
taken from the register at the close of 
each day. The vertical columns repre- 
sent the diffierent classes of fares which 
are marked above them. The single 
column at the left contains the trip num- 
bers, while on the right the columns 
designate the number of the register, the 
month and day, and the badge numbers 
of the inspector and of the conductors 
who had the car during the day. The 
lowest row of figures indicates the state- 
ment of the register at the beginning of 
the day, as taken by the inspector, and 
the top row the statement at the end of 
the day. The conductors print impres- 
sions at the beginning of each trip, and 
also when they relieve one another and 
are relieved. The two rows of figures at 
the bottom are duplicates of the in- 
spector’s statement at the beginning and 
end of the day, respectively. They show 
the totals for the car, and may be used 
by the auditor or sent to non-resident 
officials. As the figures run consecutively, 
and the closing statement for one day is 
always the opening statement for the 
next, there is no loss of record if a sheet 
should be destroyed. The system includes 
a ledger page, on which the collections of 
a car in detail by conductors are entered ; 
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Fig. 2.—PrinteED STATEMENT FROM OHMER REGISTER. 


half-trip. It prints the trip number, the 
month and day, the number of the reg- 
ister, the number of each conductor, the 
number of the motorman if desired, and 
shows the platform time he takes’ and 
leaves the car. 


a monthly summary, on which the totals 
for the month of the separate cars are 
entered from daily report pages, and an 
annual summary. In addition to this 
there is a special record for the conductor’s 
efficiency during the year, which is made 
the basis of promotion or dismissal. 
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Transformer for Thawing Out 
Frozen Water Pipes. 


Within the last year or two considerable 
attention has been called to the applica- 
tion of electric currents to the thawing 
out of frozen water pipes. For this serv- 
ice, in almost every instance, a special 
form of transformer has been adopted. 
The large public service corporations have 
found it possible to establish a considerable 
revenue through this form of service. 

In order to satisfy a demand for a 
special type of transformer the General 
Electric Company, Schenectady, N. Y., 
has placed upon the market a distinctive 
style of apparatus. This transformer is 
shown in the accompanying illustration. 


The outfit has been designed to with-: 


stand rough handling and outdoor service. 





TRANSFORMER FOR THAWING FROZEN WATER 
PIPEs. 


It is compact and, at the same time, all 
parts are accessible. Adjustments over 
wide ranges of both secondary voltage and 
current are readily made, and the outfit 
is simple to handle, portable and compara- 
tively inexpensive. 

The transformer is designed to operate 
on circuits varying from 2,000 to 2,300 
volts, sixty cycles, and its secondary volt- 
age and current may be readily adjusted 
from zero to seventy-five volts and zero 
to 400 amperes by means of an adjustable 
cord or flux shunt controlled by a hand- 
wheel and locking device. 

The transformer core has three hori- 
zontal legs, with a closed magnetic circuit 
at the ends. Flat, pancake coils are 
threaded on the middle leg and spaced 
apart so as to permit an adjustable flux 
shunt to move up and down between the 
primary and secondary coils. This device 
constitutes a bridge, arranged to shunt a 
varying amount of the primary flux out of 
its normal path through the secondary 
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coil. When the shunt is in the lowest posi- 
tion it diverts the primary flux from the 
secondary coil, but when in its highest 
position permits practically all the flux 
to thread the secondary coil. At inter- 
mediate positions, corresponding amounts 
of flux thread the secondary coil. 

The leads of the primary coil are 
brought out to a suitable connection board 
on the side of the transformer. On this 
connection board are mounted primary 
switches, fuses and an ammeter. The ter- 
minals of the secondary coil are brought 
out to heavy lugs at the end of the trans- 
former, from which cables can be run to 
the pipes to be thawed. 

The outfit complete, including trans- 
former, switches, cover and meter, weighs, 
approximately, 1,200 pounds. It is 
mounted on four broad, flanged wheels, 
to permit its being quickly loaded on a 
wagon bed or sleigh. The space occupied 
by the transformer is about twenty by 
thirty inches, with a height of thirty-six 
inches. 

saniicclia oe ccc 
New Types of Plugs and Receptacles. 

A new application of marine fittings is 
shown in Fig. 1 of the “Russell” water- 
proof floor receptacle and plug. The part 
section and part transparent cut shows the 
union nut carried by the plug, holding the 
plug securely in place in the box, and at 
the same time making a water-tight joint 
about the neck of the plug by means of 
the gasket. The smaller nut on top of 
the plug is a means for drawing a soft 
rubber cork into the taper neck of the 
plug to make a water-tight joint around 
the cable leading from the plug. This, 
it will be seen, not only cushions the 
cable outlet, but prevents foreign matter 
or moisture from entering the plug. 
When the plug is removed, a small flush 
cap carrying a gasket on the inner side 
is used to establish a water-tight surface 
to the box. These fittings are extremely 
compact, and have been designed to meet 
the general needs of floor outlets and easy 
installation. The company makes a 
specialty of water-tight receptacles, and a 
general line of marine lighting equipment. 

Something novel in the form of stage 
receptacles or pocket is shown in the ac- 
companying illustration, Fig. 2, which rep- 
resents the “Russell quick-break pocket.” 
This receptacle and plug has been de- 
signed to meet all the severe requirements 
of stage receptacle work, where twenty- 
five amperes or more are used from an 
outlet. The body part of this fitting is 
made of two heavy blocks of porcelain 
bolted together, and the inner surfaces of 
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the porcelain blocks carry contact 
plates to which the feeding wires are at- 
tached by terminal screws at each side 
of the box. The porcelains have a centre 


opening or throat from top to bottom and ° 


directly between the contact plates, to re- 
ceive the extension circuit plug. The 
plug is arranged with hinged contact 


WATER TIGHT 
WIRE OUTLET 


Fic. 1.—MARINE FLUSH RECEPTACLE AND PLUG. 


arms, and when the plug is pushed into 
the throat of the box, these arms are 
thrown out and into contact with the ter- 
minals of the box. It will be seen from 
the illustration that the box terminals 
are widely separated and well away from 
the plug throat, so that when the plug is 
removed and the opening left open, any 





Fic. 2.—STacGe Licgurine RECEPTACLE 
AND PLuG. 


foreign matter falling into the throat can 
go on through and can not come in con- 
tact with the live parts. These fittings 
are a wide departure in construction and 
make-up from former devices of this 
kind, and are another of the interesting 
line of receptacles made by the Russell & 
Stoll Company, 48 Cliff street, New York 
city. 
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The Crouse-Hinds Harpoon Guy 
Anchor. 

The Crouse-Hinds Company, Syra- 
cuse,’ N. Y., has recently placed upon 
the market a harpoon guy anchor for 
guying telephone, telegraph, electric light 
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the ground, it is attached to the guy wire 
and pulled out a distance of about six 
inches until the wings spread. 

The anchor is made of rolled steel, and 
weighs about twenty-two pounds. When 
closed, the wings measure four inches. 








Fic. 1.—HarpPoon Guy ANCHOR, OPEN. 


and trolley wire poles. The anchor is 
shown in the accompanying illustrations. 
With this device it is unnecessary to 


Their spread is thirteen inches. The rod 


is one inch square and five feet long. 


The anchor is covered with a thick coat- 








Fic. 2.—Harpoon Guy ANCHOR, CLOSED. 


bore or dig a hole in the ground. The 
anchor is driven into the ground with 
thirty or forty blows of a twelve-pound 


ing of non-corrosive paint. A large num- 


ber of telephone and electric light com- 


panies are using this device. 
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Fic. 3.—Driving Harpoon Guy ANCHOR. 


sledge. Although it is unnecessary, it is 
sometimes desirable to start a hole with a 
digging bar, in order that the anchor may 
be in a convenient position to be driven 
into the ground. The hole need not be 
more than two and one-half feet deep, 
nor more than four inches in diameter. 
When the anchor is driven full length into 


The Record Run of the Westinghouse 
World’s Fair Turbine. 

A memorable incident of the morning 
following the close of the St. Louis Expo- 
sition was the formal shutdown and ins 
spection of the 600-horse-power Westing- 
house steam turbine generating unit in the 
Palace of Machinery after a continuous 
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run of over 3,962 hours—a performance 
which has had no parallel in steam tur- 
bine history. This machine was started 
on its long run at 9.20 on the morning 
of Monday, June 20, shortly after its in- 
stallation at the fair, and was stopped at 
11.32 on the morning of Friday, De- 
cember 2. During the five and one-half 
months that the unit was in operation it 
supplied current for light and power 
throughout the Westinghouse exhibits in 
the palaces of machinery, electricity and 
transportation. Charles F. Foster, chief 
operating engineer of the exposition, H. 
M. Holman, supervising engineer at the 
government exposition gas engine tests, 
formerly president of the St. Louis board 
of public works, and a number of West- 
inghouse representatives, including Wal- 
lace Franklin, of Detroit, C. C. Chappelle, 
of Chicago, and W. K. Dunlap, managing 
director of the Westinghouse exhibits, 
were present when the engine was stopped. 
It was found to be in perfect condition, 
and there were no signs of wear, the bear- 
ings still retaining the tool marks as they 
had come from the shops. 

There have been at least two instances 
on record in America in which piston 
engines have been run continuously for 
about the same length of time as that of 
the record run of the Westinghouse tur- 
bine. The remarkable feature of the tur- 
bine run, of course, was the maintenance 
under load of a speed of 3,600 revolutions 
a minute for such a long period. From 
8.30 in the morning to 10.30 in the 
evening, the load carried throughout the 
exposition varied from twenty-five per 
cent underload to twenty-five per cent 
overload. The total number of revolu- 
tions almost touched the billion mark— 
855,792,000. 

Ammeter for the Secondary Current 
of Induction Coils. 

The Rentgen Manufacturing Com- 
pany, Philadelphia, Pa., is introducing a 
milliampere-meter of the D’Arsonval 
type, which will measure accurately the 
current in the secondary of a Ruhmkorff 
coil. When used in connection with 
X-ray work, this meter makes possible a 
comparison of the exposure of patients to 
X-rays, as it has been found that the 
quantity of X-rays is proportional to the 
current which produces them. 

The meter is adapted to any make of 
coil or static machine, as its indications 
are correct for both static machines and 
coils. Only unidirectional impulses from 
induction coils are permitted to flow in 
the secondary circuit of the meter, for if 
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the “inverse discharge”—so-called—is 
allowed to pass, the reading of the meter 
is the algebraic sum of the integrated posi- 
tive and negative currents. ‘The meter 
case and permanent magnet system are 
both grounded to one side of the moving 
coil and its shunt, thus causing the only 
difference of potential between the case of 
the instrument and its contents to be 
the drop in potential through the two 
coils. The difference of potential due to 
the self-induction of the moving coil is 
enough to cause sparking between its 
turns and from the coil to adjacent parts, 
if it were not shunted by a small mica 
condenser, which is of the correct value 
to neutralize the self-inductive effect of 
the moving coil. The drop through the 


moving coil is made approximately equal 





MILLIAMPERE-METER FOR X-Ray Work. 


to its ohmic drop, and the only difference 
of potential between the parts of the 
meter is the difference due to the ohmic 
fall of potential in its coils. 

The meter is supported upon an insu- 
lating standard, and the meter case, with 
all its contents, rises and falls in potential 
with the varying potential of the high- 
tension circuit. Thus it is charged only 
when the secondary wires are charged, and 
sparks may be obtained from the outside 
of the meter just as easily as from the 
secondary wires of the coil, although this 
does no harm to the meter. 

James G. Biddle, 1114 Chestnut street, 
Philadelphia, Pa., is general sales agent 
for the Reentgen Manufacturing Com- 
pany. 
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A Mercury Vapor Lamp for Street 
Lighting. 

The Bastian mercury vapor lamp, a 
type which is being developed in England, 
has now been put upon the market in a 
shape suitable for street lighting. The 
present lamp, an illustration of which is 
given herewith, operates at from 200 to 
250 volts, direct current, consuming from 
0.25 to 0.38 ampere. Its candle-power is 











MeRcurRY VAPOR LAMP FOR STREET SERVICE. 


said to be from 120 to 160. This type 
of lamp is not suitable for use on alter- 
nating currents, but the makers are now 
working on such a lamp. 

The agents for the Bastian lamp are 
Rumney & Rumney, 31 Victoria street, 
London, S. W. 


—_—_———a 


The “ Security” Induction Sparker. 


The F. Bissell Company, 226 Huron 
street, Toledo, Ohio, is placing on the 
market the “Security” induction sparker 
for gas and gasoline engines. The 
“Security” sparker, when used for butt 
sparks, is an induction dynamo furtiish- 





“SECURITY” INDUCTION SPARKER, 


ing an alternating current. The voltage 
is high—eight to ten on slow speed, and 
fifteen on high speed. The output is ten 
amperes, giving a large spark and making 
sure of ignition. 

The machine is rugged in design, and 
its compactness calls for a small amount 
of space. It may be attached directly to 
the engine or placed in some convenient 
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position on the floor, wall or ceiling. ‘The 


apparatus is thoroughly enclosed, and 
protected from dirt, oil and moisture. 





Meron oF ATTACHING ‘‘ SEcuRITY ” INDUCTION 
SPARKER TO ENGINE. 


The wiring is direct from the sparker 
to the engine, using no intermediate coil. 
For driving the sparker, the apparatus 
is usually fitted with sprockets and chain. 
— i 
The National Electric Company Se- 
cures a Valuable Air Brake 
Contract. 

For a number of years steam railroads 
have used an air brake as their standard. 
Electric lines have experimented with 
various kinds of brakes, to make certain 
whether it was possible to improve upon 
this type of brake for their work. Sub- 
urban electric roads followed in the foot- 
steps of the old organizations by adopting 


‘the air brake as their standard, the main 


difference being that the steam railroads 
use steam to compress the air for the 
brakes, while the electric roads rely upon 
an electric motor. When air brakes were 
originally tried by the electric roads, the 
manufacturers of these brakes relied upon 
a pump, which was fastened to the axle 
of a car to compress the air. This type 
of brake was tried a number of years ago 
on the Akron, Bedford & Cleveland line, 
but was not entirely satisfactory. The 
electric motor was then turned to in con- 
nection with the compressor to supply the 
air. Manufacturers have, for a number 
of years, been endeavoring to improve the 
motor and compressor, and have so far 
succeeded that if a road is willing to 
go to the expense of using this type of 
brake, very little risk is assumed by the 
operating company. 

A number of the larger cities, such as 
Philadelphia, Buffalo and Detroit, have 
all their cars equipped with air brakes, 
some being installed as new and larger 
cars were purchased. 

The Cleveland Electric Company has 
now placed the largest contract for indi- 
vidual air brake compressors that has ever 
been recorded in this country. This de- 
cision was arrived at after over two years 
of experimenting with practically every 
known type of brake that is manufac- 
tured. The National Electric Company, 
of Milwaukee, Wis., has been awarded this 
contract by the Cleveland Electric Com- 
pany, and is now arranging to ship several 
carloads of air brakes, which will be in- 
stalled immediately under the new con- 
vertible type of cars, 
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A New Westinghouse Crane Motor. 

The Westinghouse Electric and Manu- 
facturing Company has been closely iden- 
tified with the problem of crane and 
hoisting service since its earliest inception, 
and has for more than a decade been ac- 
tively engaged in the construction of elec- 
trie crane machinery. Westinghouse ap- 
paratus has been extensively employed in 
such operations, and has met with the 
highest success. 

Westinghouse type K motors are de- 
signed for the operation of cranes, hoists 
and similar apparatus and for intermit- 
tent service in which heavy starting torque 
and wide-speed variation are required. 
They represent the latest development 
and include the most recent improvements 
in machinery of this kind. Many new 


features of the highest practical value 


have been incorporated in their construc- 
tion. They are strong and compact, con- 
venient to install, adaptable to every prac- 
tical form of mounting, and are reliable, 
economical and powerful in operation. 
Ten sizes are standard, including capaci- 
ties from two to forty horse-power. 

The frames are of the wholly enclosed 
form, to guard against dirt and moisture, 
but are so designed that the working parts 
may be exposed for inspection or adjust- 
ment without dismantling. If local con- 
ditions permit, the cover about the com- 
mutator may be removed and the motor 
operated open, with improved ventilation 
and increased capacity. 

Type K motors have four inwardly 
projecting poles, each of which is magne- 
tized by a separate field coil, are series 
wound and are designed for operation on 
direct-current circuits of 200 and 500 
volts. Since the current passes successively 
through armature and field-winding, the 
torque of such a motor increases nearly 
as the square of the current, up to the 
point of saturation of the iron. For this 
reason the series motor is particularly 
well suited to the starting and accelera- 
tion of heavy loads. Governed by change 
of voltage at the motor terminals, the 
speed of the motor is carried through a 
wide range. 

The motor frames are of cast steel (ex- 
cept in the three smallest sizes, where 
they are castiron). They are extremely 
compact, nearly square in _ section 
and require the smallest amount of 
head-room on a crane, or _ floor 
space when used with hoists or 
similar apparatus. Two poles _pro- 
ject inward in a horizontal and two in 
a vertical plane, this arrangement being 
the most compact possible with a four- 
pole motor. The frame is built in two 
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parts, divided in a plane passing through 
the axis of the armature and at an angle of 
thirty-four degrees with the horizontal, 
an arrangement which allows the upper 
half of the field to be removed without 
disturbing the gears or shaft, and makes 
it easy to take out a pole-piece and field 
coils, or to remove the armature. The 
lower half of the frame has four feet, with 
holes for bolting to the support, providing 
the smallest base consistent with good 
engineering practice. The lower casting 
has also two finished faces or pads to 
which bearings for a countershaft may be 
bolted, or which may be used for side 
mounting. The commutator end of the 
frame is connected to the poles by six 
ribs, any two of which may carry the 
brush-holders. The opening around the 
commutator is entirely closed by a three- 
thirty-second-inch sheet-steel band, fas- 
tened by thumb screws, an arrangement 
which permits access to the commutator 
and brush-holders at all points. 

The four pole-pieces are built up of 
soft steel punchings, riveted together 
between wrought iron and plates, and are 
secured to the frame by bolts which pass 
well into the punchings, but leave the 
pole-face smooth and unbroken. The 
coils of the larger motors are of copper 
strap and the terminals are insulated with 
asbestos ribbons. Being machine wound, 
they are perfectly interchangeable. The 
coils are fitted to the pole-pieces, pro- 
tected at the ends by oiled duck and held 
in place by the spreading tips of the pole- 
pieces. 

Shells lined with bronze or babbitt and 
mounted in housings which may be re- 
moved without separating the motor 
frame, constitute bearings of particular 
merit and splendidly adapted to the serv- 
ice for which these motors have been de- 
signed. Great strength has been provided, 
with the wear distributed over a large 
surface, so that the bearings are suitable 
for the most severe service. Cast-brass 
bearings are standard on all sizes up to 
and including the No. 4; on all frames 
above No. 4 babbitt bearings are used. 
Grease lubrication is employed in all 
except the larger sizes—Nos. 9 and 10— 
the bearings of which are designed for 
lubrication by oil and waste. Drip cups 
are provded under the bearings on all 
motors. The bearing housings may be 
turned and bolted in several positions 
without modifications of design or the 
addition of special parts. 


The armature core is built up of soft’ 


steel punchings of high permeability, care- 
fully annealed by a special process. These 
punchings are, in all except the smallest 
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sizes, assernbled on a spider and held from 
turning by a steel key. The pinion en: 
is provided with a bell-shaped flange, 
which forms a support and shield for the 
armature coils. Ducts between the punch- 
ings are provided through which air, drawn 
in through openings in the spider, is 
forced out against field coils and core, 
maintaining a uniform temperature 
throughout all parts of the motor. The 
commutator is mounted on the ar- 
mature web, allowing the shaft to 
be removed without disturbing the 
winding or connections. The coils 
are placed in slots and retained by 
bands laid in grooves below the surface 
of the core, except in the case of armatures 
for the Nos. 9 and 10 motors, which have 
fish paper wedges forced in between V- 
shaped grooves near the top of the slots 
Covers of oiled duck adequately protect 
the ends of the winding. Wiper rings 
or oil guards are provided at each end 
of the armature to protect the winding 
from oil. 

The shafts are of great strength and 
may be extended at either end to accom- 
modate pulleys, pinions or brake discs. 

The commutator is built up of bars of 
hard-drawn copper, insulated by prepared 
mica, and mounted on the armature 
spider. The commutation is particularly 
good, in spite of the heavy rushes of cur- 
rent to which a motor of this class is 
subjected. 

The brush-holders of type K motors 
are of the sliding type and possess many 
features of peculiar merit. The individual 
holders may be independently adjusted. 
Tension is provided by means of a coiled 
spring which acts through a short brass 
strip, so that the spring responds 
immediately to any movement of 
the brush, and close contact is main- 
tained at all times. The _ brush- 
holder arms are secured by stud-bolts to 
surfaces which are machined on the ribs 
of the frame, parallel to tangents at the 
points of contact with the brushes. Ad- 
justment to compensate for wear of the 
commutator can be made by removing the 
iron washers which are placed under the 
insulating washers on the stud-bolts. 

With all but the two smaller sizes 
(frames Nos. 1 and 2) a shunt is con- 
nected to the tip of the spring, extended 
back over the spring and securely fastened 
to the brush-holder, thus relieving the 
spring of the duty of carrying current, 
ensuring good contact, low operating 
temperature and a permanent and even 
tension. With every carbon brush five- 
eighths inch or more in thickness an ad- 
ditional sheet is provided connecting the 
carbon itself to the brass holder, improv- 
ing the contact between carbon and holder 
and preventing pitting of the brush. Flex- 
ible leads are brought out through in- 
sulating bushings in the upper frame and 
are either connected to terminal blocks 
mounted on the top of the motor or are 
arranged for direct connection to the con- 
troller lines. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 

COLORADO TELEPHONE COMPANY INCREASES CAPITAL— 
The Colorado Telephone Company has increased its capitalization 
from $5,000,000 to $10,000,000. This has been done in order to 
provide reserve capital for contemplated extensions and improve- 
ments. 


PROJECTED ELECTRIC RAILWAY IN THE ALPS—K. Muller, 
Ad. Tschan and G. Holliger, of Soleure, Switzerland, have secured 
a concession for the construction and working of an electric 
funicular railway from Oberdorf to the top of the Weissenstein, 
the cost of the construction being about $140,000. 


CHICAGO RAILROADS CONTROLLED BY EASTERN CAPI- 
TAL—It is announced that the North and West Chicago street rail- 
way companies are controlled by eastern traction interests. Fifty- 
four thousand shares, out of a total of 79,020, of North Chicago 
railroad, and 69,000 out of a total issue of 131,890 of West Chi- 
cago railroad, are credited to the eastern men. 


ELECTRIC LIGHT PLANT IN CULIACAN, MEXICO—A con- 
cession has been secured from the state of Sinaloa, Mexico, by a 
number of San Francisco parties to build an electric light plant in 
the city of Culiacan. For this purpose the Culiacan Electric Com- 
pany has been incorporated at San Francisco with a capital stock 
of $300,000. The incorporators are: I. Gutte, F. G. Brane, H. 
Hacke, Henry Hichoff and Sidney Sprout. Work is to be com- 
menced within three months and completed in one year. 


SYRACUSE, LAKESIDE & BALDWINVILLE RAILWAY-—It is 
announced that the property of the Syracuse, Lakeside & Baldwins- 
ville Railway has been acquired by a syndicate composed of the 
men who own the Auburn & Syracuse and the Rochester, Syracuse 
& Eastern roads. The purchase price was $550,000. The new 
owners will not take possession of the road until the trustee of the 
bonds has foreclosed the mortgage on it, which will probably take 
five or six months. The new company will probably be known 
as the Syracuse & Ontario Railroad Company, and expects to extend 
the line three miles and to make numerous improvements to the 
present system. 


NEWS NOTES FROM MEXICO—A concession has been secured 
for a local and long-distance telephone system extending through- 
out the state of Sinaloa. Large modern telephone exchanges will 
be installed at Culiacan and Mazatlan. Another concession is for 
an electric street railway system in Culiacan, and suburban electric 
roads. Work on the electric railway must be begun within one 
year, and at least two miles of the street line must be opened to 
the public within two years. Major George B. Burbank and George 
Stuart Simons, of New York city, A. S. Harvey. of Leadville, Col., 
are to establish electric and power plant at the Malinaltango falls, 
near the city of Mexico. About 25,000 horse-power will be 
generated. 


FRANCHISE GRANTED FOR SIXTH AVENUE SUBWAY. 
NEW YORK CITY—The board of Rapid Transit Commissioners, 
New York city, has granted to the New York & New Jersey Rail- 
road Company a franchise to build a tunnel up Sixth avenue from 
the terminus of its Hudson river tunnel, at Greenwich and Chris- 
topher streets, to Thirty-third street. The franchise is of twenty- 
five years’ duration. A perpetual franchise was also granted to the 
same company to build a cross-town tunnel under Christopher and 
Ninth streets to Second avenue. For the first ten years the com- 
pany is to pay fifty cents per foot of track and station platform, 
and also $9,000 a year, which is three per cent of the estimated 
gross earnings of $300,000 per year. For the succeeding fifteen 
years the company is to pay one dollar per foot of track and sta- 
tion platform and five per cent of the estimated gross receipts, 
the estimate to be made at the expiration of ten years upon the 
basis of the information then available as to actual traffic con- 
ditions. 


ELECTRIC RAILWAYS. 

ALBANY, N. Y.—The Schenectady Railway Company has applied 
for a franchise in Ballston. 

SPRINGFIELD, OHIO—Seven miles of track have been laid 
on the Springfield & Chillicothe traction line. 

FREDONIA, N. Y.—The Dunkirk & Fredonia Railroad Com- 
pany is starting the foundations for a large addition to its power- 
house. 

PHILADELPHIA, PA.—Capitalists of this city have formed 
a syndicate with a view to building a trolley line from Reading 
to Pottstown. 

CORRY, PA.—A trolley line is talked of between this city and 
Columbus. Several Chautauqua County men have made a request 
for a franchise. 


ST. LOUIS, MO.—L. C. Haynes, vice-presidert of the East St. 
Louis & Suburban, states that the company has decided to build 
a connecting electric line to Troy, Ill. 


MARSHALL, MICH.—Joseph J. Leavy is projecting an electric 
railroad from here to Coldwater via Lyon Lake and Tekonsha. 
Property owners along the route have donated a right of way. 


SPOKANE, WASH.—A plan is reported for the construction of 
an electric line from the Homily rapids, three miles north of 
Wallula, into the Horse Heaven section, a distance of about forty 
miles. 


FAIRFAX COURT HOUSE, VA.—The Washington, Arlington & 
Falls Church Railway Company has extended its line to this place, 
which gives a continuous trolley line to the Aqueduct bridge at 
Washington. 


BUFFALO, N. Y.—The project of building a trolley line that 
will connect Ellicottville and East Otto has been revived. It is 
hoped to enlist interest and continue the projected line from East 
Salamanca to Springville. 


SPOKANE, WASH.—One of the plans under contemplation by 
the management of the Coeur d’Alene & Spokane Railway Com: 
pany is the running of a branch electric line from the present Cour 
d’Alene road to Rathdrum, Ida. 


PITTSBURG, PA.—Work on the survey of the proposed Monon- 
gahela, Ellsworth & Washington stréet car line has been begun. All 
rights of way have been secured and it is the intention to push 
the work to completion as fast as possible. 


MEMPHIS, TENN.—F. R. Harris, L. G. McNair, Corwin H. 
Spencer and J. G. McGannon, of St. Louis, and others asking for 
a franchise for a new street railway have accepted the city council’s 
condition, and have posted $50,000 guarantee. 


WARSAW, IND.—In addition to the electric line which is now 
operated between Winona lake and Warsaw, and its proposed line 
between Warsaw andd Goshen, the Winona assembly may build 
a line from Warsaw either to Peru or to Wabash. 


ROCKLAND, MASS.—Charles H. Killam, of Assinippi, and 
Cc. L. Stevens, of this town, are at the head of the movement to 
build an electric line from Assinippi to Scituate harbor. Mr. 
Killam expects to see the road built by another year. 


TROY, N. Y.—The officials of the Schenectady Railway Com- 
pany have decided to build a line from Lathems, on the Troy divi- 
sion, northerly to a point where it will intersect a line proceed- 
ing eastwardly from Dunsbach’s Ferry. The line will continue 
down to Cohoes. 


DAYTON, OHIO—Pursuant to a call from the board of direc- 
tors of the Dayton & Northern Traction Company the stockholders 
of the company, at a recent meeting, took favorable action on a 
resolution of the board of directors adopted October 11, to 
increase the capital stock of the company in the amount of 
$100,000, by the issue of one thousand shares of preferred stock 
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of the par value of $100 each, to bear dividends at the rate of 
five per cent per annum. This is to come out of the annual profits 
of the company, before any dividends are paid other stockholders, 
the dividends on preferred stock to be cumulative. 


METUCHEN, N. J.—Agents are at work getting consents for 


a private right of way for the trolley line to be built by the 


Short Line Company from Milltown, through this place, to Eliza- 
beth. The line is to be the continuation of the Trenton & New 
Brunswick Fast Line. 


SYRACUSE, N. Y.—The Syracuse Rapid Transit Company is to 
double-track a number of its single-track lines next spring. With 
the present single tracks, the service can not be given which 
the heavy traffic demands. A large number of double-truck cars 
have also been ordered. 


SKIPPACK, PA.—The Trooper, Skippack & Souderton Trolley 
Company, at a meeting held here, decided to increase the capital 
stock of the company from $100,000 to $300,000, and agreed to the 
increase of the bonded indebtedness from $200,000 to $500,000, 
made as a provision in case of the ultimate extension of the road. 


BOSTON, MASS.—The Western Massachusetts Street Railway 
Company has been granted a charter by the Massachusetts secre- 
tary of state. It is capitalized at $300,000, will be forty miles in 
length, and will run from Westfield through the towns of Russell, 
Chester, Huntington and Becket to Lee. 


TEMPLETON, MASS.—The Templeton street railway, which 
has been in the hands of a receiver, has beep sald by a deputy 
sheriff to William E. Barrett, of Boston, for $112,000 to satisfy 
an execution in his favor. The road is in operation between Gard- 
ner and Athol. Mr. Barrett, who is the principal stockholder, 
was the only bidder. 


LA GRANDE, ORE.—The La Grande eity council has approved 
a franchise for a right of way into the city limits to the Eastern 
Oregon Development Company for the electric railway to run from 
Union to Cove, Summerville, Elgin, Island City and La Grande, and 
probably Hot Lake Sanitarium. Under the agreement the work is 
to be completed to Cove by 1905. 


SAN LUIS OBISPO, CAL.—At a meeting in this city F. S. 
Granger, of Santa Cruz, made a proposition to build an electric 
railway to Avila Beach at the Port Hartford government break- 
water, ten miles from this city. He proposed to put in a railway 
costing $25,000 per mile, and asked a bonus of $50,000. A com- 
mittee of five citizens was appointed to consider the proposal. 


ATLANTIC CITY, N. J.—A trolley line between Absecon, where 
the Atlantic City line terminates, and Hammonton, twenty-two 
miles toward Camden, is contemplated. Philadelphia and New 
York capitalists are said to be behind the enterprise. High-power 
motors, capable of driving cars at a rate of fifty miles an hour, 
are to be adopted. The route has been surveyed across private 
property. 


DENVER, COL.—By the incorporation of the Northern Colorado 
Construction Company, at Fort Collins, a new line of road is to 
be constructed in the sugar-beet country. The incorporators are 
C. W. Waterman, W. N. Valle, E. N. Clark, D. A. Chisholm and 
H. D. Dunham. The directors for the first year will be C. S. 
Morey, Charles Boettcher, M. D. Thatcher, W. A. Dixon and 
C. W. Waterman. 


GREENVILLE, PA.—The promoters of the Greenville trolley 
system are sanguine that work will begin soon, provided fran- 
chises are granted in Sharon, South Sharon, Wheatland and West 
Middlesex. The name of the line will be changed from the Green- 
ville Electric Railway Company to the Shenango Traction Com- 
pany. C. G. Hussey, of Pittsburg, and H. M. Adams. of Cleveland, 
are the incorporators of the Greenville line. 


BENTON HARBOR, MICH.—A party of Chicago capitalists, 
claiming to represent a syndicate of eastern capitalists, is inter- 
ested in an electric line from this city to South Haven along the 
lake shore, with a spur running to Paw Paw lake and Watervliet. 
They say capital is ready to build the road at once. The road 
will enter Benton Harbor along the Paw Paw river and cross the 
canal midway between here and St. Joseph. 


DECATUR, IND.—At a meeting of the stockholders of the 
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Springfield & Fort Wayne Interurban Railway Company it was 
decided to issue $500,000 worth of gold-bearing bonds for the 
placing of $156,000, of which arrangements had already been made. 
These bonds will enable the company to complete the road 
more rapidly. The grade has been completed and bridges built 
and at present a power-house is being constructed at Decatur, Ind. 

LONGMONT, COL.—The Northern Colorado Electric Railway 
Company, which was recently granted a franchise by the Long- 
mont city council, has filed with the city clerk here a map of the 
proposed route within the city limits. The map shows a line on 
the outskirts of the city for freight traffic, and a connecting line 
in the city that takes in the business and residence portions of 
Longmont. It is said that money has been secured with which 
to build the road. 

ST. LOUIS, MO.—After an inspection of the proposed route 
of the St. Louis, Webster Groves & Valley Park Railway Com- 
pany, W. T. Markee, of the firm of Markee & Company, of Philadel- 
phia, announced that his company would finance the road, and 
that work of construction would commence at once. It is expected 
that the new road will be in operation to Kirkwood by May 1, 
and to Valley Park six weeks later. Connection with St. Louis 
will be made with the Chouteau avenue line of the United Rail- 
ways. The route to Valley Park from the city limits is fifteen 
miles. 

IRON MOUNTAIN, MICH.—William A. Lombard, of New York, 
representing Boston capitalists, has notified Mayor Cruse of the 
early intention of his company to apply to the city council of 
Iron Mountain for a franchise authorizing the construction and 
operation of an electric street railway within the limits of the 
municipality, the term of the proposed ordinance to be thirty years. 
Authority to establish an electric lighting and a gas plant may 
also be requested. As planned the railway is to be part of a 
continuous line connecting Niagara, Quinnesec, Norway, Vulcan, 
Loretto and other near-by Menominee iron range towns. 


WALLA WALLA, WASH.—Edward S. Isaacs has applied to 
the board of county commissioners of Walla Walla County for 
a franchise for an electric line on the roads leading from Walla 
Walla to Milton and Waitsburg. It is stated that the company 
Mr. Isaacs represents will commence work within sixty days on 
the electric system in Walla Walla, it having already secured a 
franchise on most of the streets there. It afterwards proposes 
to take up the construction of interurban lines. The power for 
these lines will be obtained from the plant now being installed 
by the Northwestern Gas and Electric Company on Walla Walla 
river, which is expected to be ready for use soon after the first 
of the year. 

DETROIT, MICH.—Mason L. Brown has completed the survey 
of the Adrian & Ann Arbor electric railroad, which will connect 
these two cities, running through Sabine, Macon and Tecumseh. 
The company has secured the right of way and partly completed 
grade of the Berry line, an extension of the Detroit & Eel River 
Railroad, from Logansport, Ind., to Detroit, which was abandoned. 
The officers and directors are: president, Charles R. Miller, Adrian; 
vice-president, M. R. Bacom, Wyandotte; secretary, Henry W. Lake, 
Detroit; treasurer, William Gartner, Wyandotte; general manager, 
John C. Howell, Macon. The work of construction will be com- 
menced this winter if the weather permits. This line will give 
Ann Arbor and neighboring places a short electric connection with 
Toledo, through the Toledo & Western, from Adrian. 


MARION, IND.—Another electric interurban railway, the Marion 
& Eastern, will be constructed from Marion to an important oil 
and farming district. The proposed new line will extend east 
from Marion, passing through Van Buren, Warren and Bluffton, 
and into the Ohio oil field, with its eastern terminal at Van 
Wert, Ohio.. The line will pass through the best of the Indiana 
and Ohio oil fields and through an excellent agricultural country, 
thickly populated with many small towns and villages. The pro- 
moters of the line are the same men who promoted and built the 
Marion & Wabash traction line, recently completed and now in 
operation. The company is composed of G. A. H, Shideler, R. E. 
Breed and W. B. Dodds, of Marion; Jilson J. Coleman, formerly 
of New Jersey, president of the Northern Traction Company, who 
now lives in Marion; George Breed, of Philadelphia, and Harri- 
son Williams, of Philadelphia. 
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r ENGINEERING SOCIETIES. 

FORMATION OF THE INDIANA ELECTRIC RAILWAY ASSO- 
CIATION—The Indiana Electric Railway Association was organized 
on December 9. A preliminary meeting was held in November. 
The first regular meeting will be held on January 12, 1905, at 
Indianapolis, Ind., when officers will be elected. A committee now 
has charge of the affairs of the association. It consists of Gardner 
F. Wells, general manager, Terre Haute Electric Company; Paul 
H. White, general manager, Indianapolis & Martinsville Rapid 
Transit Company; C. C. Reynolds, general manager, Indianapolis 
& Northwestern Traction Company; J. W. Chipman, genera] mana- 
ger, Indianapolis & Eastern Traction Company; A. L. Drum, 
general manager, Indiana Union Traction Company. 


COLUMBUS, OHIO, BRANCH AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—On December 5 the Columbus branch 
of the American Institute of Electrical Engineers held a regular 
meeting at the office of the Columbus Railway and Light Com- 
pany. An interesting paper on “Comparison between European 
and American Engineering Practice” was read, bringing out a very 
interesting discussion. On December 19 this branch held a very 
interesting meeting at which a paper was read on “Purchased 
Electric Power in Factories.” The discussion on this paper was 
interesting, owing to the presence of some warm admirers of 
steam-driven plants, also a manufacturer of gas engines. The next 
meeting of the Columbus branch will be held on January 9, 1905. 


EDUCATIONAL. 

THE POLYTECHNIC INSTITUTE, OF BROOKLYN—The Poly- 
technic Institute, of Brooklyn, College of Arts and Engineering, 
has issued a series of pamphlets bearing on the nature of instruc- 
tion carried on at that institution. These pamphlets are entitled, 
as follows: “The Demand for Chemists and How It May Be Met,” 
“Evening Courses in Electrical Engineering,” “Electrical Engi- 
neering; Its Opportunities and How to Grasp Them,” “Seven 
Questions on Matters Financial,’ “Mechanical Engineering and 
Its Professional Possibilities,’ “Important Points of Information,” 
“Civil Engineering, What It Asks and What Jt Offers.” These 
pamphlets may be had from F. W. Atkinson, Ph. D., president, 
Brooklyn, N. Y. 


PERSONAL MENTION. 

MR. H. WORKMAN, Los Angeles, Cal., has been appointed 
assistant manager of the Seattle-Tacoma Power Company, Seattle, 
Wash. 

MR. J. G. WHITE, of J. G. White & Company, 43 Exchange 
Place, New York city, returned from Europe on Friday, Decem- 
ber 23. 

MR. J. J. ESTABROOK has been appointed to succeed Mr. H. J. 
Brewer as manager of the New York branch of the Holtzer-Cabot 
Electric Company, Boston, Mass. 

ALONZO BURT has resigned his position as president of the 
Missouri & Kansas Telephone Company. He is also president 
of the Wisconsin Telephone Company, and will now devote his 
entire time to it. 

MR. WORTH ROGERS, of Mt. Sterling, Ky., has invented a 
repeating telegraph instrument. This device automatically re. 
peats the message to the sender, making possible the detection 
and correction of errors. 

MR. HARRY D. REED, superintendent of the Bishop Gutta 
Percha Company, was married on December 15 to Miss Emelie 
Carrier, daughter of Mr. and Mrs. Osceola Carrier, at the residence 
of the bride in Newark, N. J. 

YwR R. J. FLEMING has been appointed general manager of 
the Toronio Railway Company. He will assume his new position 
on January 1, 1905. Mr. Fleming is now commissioner of assess- 
ment and property of the city of Toronto, Ontario. 

MR. C. W. WHITNEY has become identified with the Abner 
Doble Company, San Francisco, Cal., engineer and manufacturer 
of tangential water-wheels and needle-regulating nozzles. Mr. Whit- 
ney will have charge of the Abner Doble Company’s publicity de- 
partment. 

MR. H. S. MONTGOMERY, for some time past manager of the 
New York district office of the Payne Engineering Company, has 
resigned his position to become interested in the Rogers Manu- 
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facturing Company, 147 West Twenty-third street, New York, 
manufacturer of the “Giant” hand punch. 


DR. H. S. HELE-SHAW, recently head of the faculty of 


engineering at Liverpool (England) University, has resigned to- 


take charge of the new Transvaal Technical Institute, which is to 
be established at Johannesburg. Dr. Hele-Shaw will leave for 
South Africa early in the coming year. 

MR. H. R. BOYLE, paymaster of the Canadian Niagara Power 
Company, has resigned this position and leaves in January to 
accept an appointment in Toronto, Canada, with Mr. Cecil B. Smith, 
who was formerly resident engineer with the Canadian Niagara 
Power Company at Niagara Falls, Ontario. 

MR. W. J. McMANIGAL has been appointed general manager 
of the new electric light and power department of the Maryland 
Telephone and Telegraph Company in Baltimore. He was formerly 
general manager of the large plant at Omaha, Neb., and superin- 
tended the construction of the $6,000,000 plant that is being built at 
St. Louis. 

MR. J. B. McCLARY, of Birmingham, Ala., for nineteen years 
manager of the Birmingham Railway, Light and Power Company, 
has been appointed general manager of the Sheffield Interurban 
Electric Railway Company to succeed Mr. L. H. McIntyre, resigned. 
Mr. McClary will also have supervision of the electric ight plant 
and waterworks. 

MR. H. M. LITTEL, general manager of the United Railways, 
Light and Water Company, of Chattanooga, Tenn., has accepted 
the position of vice-president and general manager of the San 
Antonia Traction Company, also the San Antonia Gas and Elec- 
tric Company, of San Antonia, Tex., of which company Mr. Emer- 
son McMillin, of New York city, is president. Mr. Littel will 
assume his new office early in January. 

MR. GISBERT KAPP, editor of the Elektrotechnische Zeit- 
schrift, and general secretary of the Berband Deutscher Elektro- 
techniker, has been appointed to the chair of electrical engineering 
at the Birmingham (England) University. Mr. Kapp is the well- 
known author of a number of electrical books. Upon his return 
to England he will take up his work as a consulting engineer, 
which he gave up when he left England in 1895. 

PROFESSOR HARRIS J. RYAN has been called to the head 
of the department of electrical engineering at Stanford University, 
Palo Alto, Cal. Professor Ryan has resigned his professorship 
at Sibley College, Cornell University, Ithaca, N. Y. Professor 
Ryan will bring to Stanford University the highest possible 
acquirements for working in this field. Not only has he been a 
most successful instructor, but in research and experimental work 
his efforts have placed him among the foremost investigators 
of the day. 


DR. F. A. C. PERRINE addressed the Commercial Club, of 
Boston, Mass., on the evening of December 15, on the theme of 
“Long-Distance Transmission of Water Power.” Dr. Perrine com- 
mented upon the unavailed sources of power throughout the New 
England states. There was large probability, he thought, of 
New England increasing her manufacturing possibilities by reason 
of the development in the future of these sources of power. The 
meeting was presided over by Professor Elihu Thomson, and the 
attendance included many of the most prominent business men of 
Boston. 


MR. J. U. JONES, of Dallas, Tex., one of the best-known sales- 
men in the Southwest, has joined the staff of the Allis-Chalmers 
Company, at Milwaukee, Wis., and will hereafter represent the 
company and its widely varied products in Texas and its tributary 
territory. Mr. Jones has had a wide experience in business. He 
began his business life as a machinist in the locomotive depart- 
ment of the Texas & Pacific Railroad. Then for nine years he was 
superintendent of the plant of the Paris Gas and Electric Light 
Company. Leaving that position he built the Crook-Record plant 
in Paris, Tex., and operated it as manager for two years in opposi- 
tion to the older plant. A combination of the two plants was 
effected through the efforts of Mr. Jones, who managed the two for 
a year afterward, as superintendent. The next event in his business 
career was his joining the Southwestern Electrical and Construc- 
tion Company, of Dallas, Tex., as traveling salesman, and superin- 
tendent of erection for the plants which the firm installed. Leaving 
that firm he was for three years in a similar capacity with Collins 
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& Delaney, of Paris, Tex., and later with the Murray Company. 
remaining with the latter concern until the time of making his 
present arrangements with the Allis-Chalmers Company. 

MR. H. SCHIFFLIN has recently been made assistant manager 
of the mining and crushing machinery department of the Allis- 
Chalmers Company, with headquarters in the New York Life Build- 
ing, Chicago. Mr. Schifflin’s connection with the mining and 
crushing machinery business began in 1886 when he entered the 
employ of the old Fraser & Chalmers firm as a draughtsman. After 
several years’ experience there he joined the Chicago Iron Works 
as draughtsman and estimator, and in 1894 when these works were 
acquired by the Gates Iron Works Mr. Schifflln was employed as a 
draughtsman and later as estimator and salesman. Mr. Schifflin 
has therefore been in the employ of the Allis-Chalmers Company 
or some of its constituent companies continuously during the last 
eighteen years. 

MR. W. L. LOVELAND, the newly appointed head of the mining 
and crushing machinery department of the Allis-Chalmers Com- 
pany, is widely known among mining men, and few men have the 
good fortune to be so well liked. He has at command all the bene- 
fits which come from both a technical and practical training, and 
his acquaintance extends from city men to those who operate 
plants in the wilds of the mining countries. Mr. Loveland was 
graduated from the University of Michigan in the class of 1882, and 
spent the following eight years as a mining engineer and metal- 
lurgist, being actively employed during this time in mining and 
the erection and operation of mills and smelters. While so em- 
ployed he gained a practical knowledge of the operation and con- 
struction of mining machinery, and the requirements of the mining 
public. In November, 1890, he entered the employ of Fraser & 
Chalmers, of Chicago, manufacturers of mining machinery, as 
mining engineer and salesman, remaining in the employ of this 
company until February, 1897. He then entered the employ of the 
Winrow Gold Mining Company as superintendent to erect and 
operate a concentration mill. In June of the same year he was 
appointed to the position of manager of the mining machinery 
sales department of the Gates Iron Works, Chicago. He remained 
with this company until 1901, when there was a consolidation 
with the present Allis-Chalmers Company, at which time he was 
appointed head salesman in the mining machinery department of 
the Chicago office. Mr. Loveland took up his new duties as 
manager of the mining and crushing machinery department on 
October 18 at the main offices of the Allis-Chalmers Company, 
Chicago. 


OBITUARY NOTICES. 

MR. CHARLES ROBERT PENNINGTON died at Phenix, 
Ariz., on November 30. He was a son of the secretary of the 
American Street Railway Association, Mr. T. C. Pennington. About 
a year ago he contracted a severe cold and has been a sufferer ever 
since. He was paymaster and cashier of the Chicago City Rail- 
way Company, and had been in the employ of the company for 
over twenty years. He leaves a widow and two children. 

MR. W. FORMAN COLLINS, vice-president and general mana- 
ger of the Western Electrician, died suddenly on the morning 
of December 21. While not in perfect health for some years he 
was apparently enjoying good health, when he suffered an apo- 
plectic stroke, dying instantly. Mr. Collins was born on September 
14, 1867, in Suffolk, England. His father was a prominent lawyer 
in England. After receiving a good technical education, and a 
sound training as a mechanical engineer, Mr. Collins came to 
the United States when a young man, and entered the services 
of the Cullendar underground cable interests. He also engaged 
in the design of electrical machinery, and was identified with 
some of the Waddell-Eutz machines and other electrical apparatus. 
He soon became interested in journalism, and served first upon 
the Electrical World, and then upon the Electrical Engineer. 
In 1890 he went to Chicago as the western representative of the 
last-named journal. In 1892 he purchased a large interest in the 
Western Electrician, of which he was made vice-president and 
business manager. Mr. Collins was a man of high character and 
ideals. He was a devoted husband, and had won a high place 
in the personal esteem of a wide circle of friends and acquaint- 
ances. Funeral services were held December 23 at the Trinity 
Reformed Episcopal Church. The body was taken to Albany, 
N. Y., for burial. 
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ELECTRICAL SECURITIES. 

Last week was holiday season in the stock market, the short 
week showing a decided apathy in all directions in sharp contrast 
with the activities of the preceding weeks. Taken all together 
the closing price quotations show net declines, but with not appar- 
ent haste to liquidate. Unmistakable evidences of stability and 
strength have also given the check to bear aggressiveness where- 
ever this was developed. It is quite probable that considerable 
“marking time” will be indulged in pending the outcome of the 
many agitations that will now be in order in the direction of 
federal regulation for financial and other corporations. The prob- 
lem of the national government introducing radical innovations 
in the control of transportation facilities is thought by many to 
be receiving more serious consideration by the administration than 
ever before, even though it is an old story. In the railroad world 
the declaration of a dividend in Reading common, and the pay 
ment of a dividend by two of the smaller Vanderbilt roads, is 
taken as an indication of a bettering business. Gross earnings 
for all roads for the month of November make the best showing 
for any month of the year. There is also apparent an increased 
activity in the iron and steel trade, and reports are current that 
the big steel producers have booked orders that will keep them 
busy for the next six months. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 23. 


New York: Closing. 
Brookiva Hapid THMMGe:., .6c:cc0t eee cuteces 60% 
COMGBONIGMIONS OMiie = aoc ees ect ds seeaadea 196% 
COGN a ao cai ee cea ccieien wd we sees 185 
Interborough Rapid Transit................ 164 
Mines County Tiectrie. o.< .cccncccccceasss 206 
WesreRi are NW ONOGe so ied ccs ccscucccecuace 163% 
Metropolitan Street Railway............... 120 
New York & New Jersey Telephone......... 166 
Westinghouse Manufacturing Company..... 195 

Boston: Closing. 
American Telephone and Telegraph......... 146% 
Edison Electric Illuminating............... 251 
Massachusetts Electric preferred........... 57 
New England Telephone................... 136 


Western Telephone and Telegraph preferred. 99 


A dividend of $1.50 per share and an extra dividend of 75 cents 
per share will be paid on Monday, January 16, 1905, to stockholders 
of record of the American Telephone and Telegraph Company at 
the close of business on December 31, 1904. The transfer books will 
be closed from January 2 to January 14, both days inclusive. 
Coupons of the 4 per cent collateral trust bonds of the company, 
by their terms payable January 1, 1905, at the office of the treasurer 
in New York, will be paid by the Manhattan Trust Company. 

At the annual meeting of the Massachusetts Electric Companies, 
the following trustees were reelected for a term of three years: 
Gordon Abbott, Reginald Foster, Alexander Cochrane, Stillman F. 
Kelley and Walter Hunnewell. 


Philadelphia : Closing. 
Electric Company of America.............. 10% 
Electric Storage Battery common........... 79% 
Electric Storage Battery preferred.......... 79% 
Philadotamin WIGctrie. .. .. .<.8 .s cccssccecces 1014 
Philadelphia Rapid Transit................ 16% 
United Gas Improvement.................. 105% 


Electric Storage Battery directors have declared the regular 
quarterly dividends of 144 per cent on both the common and pre- 
ferred stocks, payable January 2. 


Chicago: Closing. 
Cliieding TORRONE... « « - o5ocecc sine cesccwnes 144 
Chicana Mata TAGUES oo. < occ cncesecce aden 170 
Metropolitan Elevated preferred........... 65 
National Carbon common...............ee- 44% 
National Carbon preferred................-- 109% 
Union Traction cOMMOD...........ccccceee 9 
Union Traction DAGNONNONN Ss 0.05.0 cewcrwananey 38 


The report of the auditor of the Union Taction Company for 
the year ended September 30, 1904, shows an operating deficit of 
$13,338, and a decrease of $2,637,294 in total assets. 


‘ 
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NEW INCORPORATIONS. 
BENTLEY, KAN.—People’s Telephone Company. $1,500. 


BEVERLY, KAN.—Beverly Telephone Company. $3,000. 
KIRWIN, KAN.—The Mutual Telephone Company. $1,500. 
WEBER, KAN.—The Weber Telephone Company. $5,000. 
OXFORD, KAN.—Oxford Mutual Telephone Company. $3,000. 
LEWIS, KAN.—Edwards County Telephone Company. $5,000. 
WEBBERVILLE, MICH.—People’s Telephone Company. $6,000. 


MURPHY, N. C.—Murphy Electric Light and Power Company. 
$6,000. 

BLUE RAPIDS, KAN.—Blue Rapids Telephone Company. 
$12,000. 

SAN DIEGO, CAL.—United Light, Fuel and Power Company. 
$500,000. 

PARALLEL, KAN.—Riley ‘County Farmers’ Telephone Com- 
pany. $2,600. 

CEDARVILLE, OHIO—Cedarville Telephone Company. _In- 
creased from $15,000 to $40,000. 


PORTLAND, ME.—Amalgamated Wireless Securities Company. 
$10,000,000. Incorporators: M. W. Baldwin and G. C. Ricker. 


MACKINAW, ILL.—Mackinaw Electric Light Company. $8,000. 
Incorporators: S. A. Thompson, George Tyrell and C. G. Sparks. 


BELLEVILLE, ILL.—Ada Electric and Gas Company. $100,000. 
Incorporators: J. A. Hamilton, A. B. Daab and L. D. Turner, Jr. 


BUFFALO, N. Y.—The Phelps Light Company. $50,000. Direc- 
tors: William Hooker, Batavia; E. W. Phelps, W. E. Hooker, 
Buffalo. 


ALEXIS, ILL.—Farmers’ Mutual Telephone Exchange Com- 
pany. $5,000. Incorporators: Allen Moore, Warren Bruington, 
and R. T. Shaw. 


JERSEY CITY, N. J.—North Jersey Electric Light, Heat and 
Power Company. $500,000. Incorporators: Benjamin F. Treacy, 
F. J. Smith and John O’Reagan. 


NEWARK, N. J.—Middlesex Lighting Company. $100,000. 
Incorporators: Albert B. Carlton, Elizabeth; Percy S. Young, Pas- 
saic; Frederick Evans, New York city. 


FLUSHING, OHIO—Stillwater & Wheeling Valley Traction Com- 
pany. $5,000. Incorporators: J. A. Hobson, V. N. Marsh, R. D. 
Judkins, -E. L. Hobson and A. B. Hobson. 


FAIRMONT, W. VA.—The West Fork Belt Line Railway Com- 
pany. $100,000. Incorporators: J. M. Jacobs, C. H. Jenkins, Wil- 
bur Griffin, J. M. Brownfield and Harry Shaw, all of Fairmont. 


JERSEY CITY, N. J.—The Michigan Light Company; to con- 
struct and operate heating and lighting plants. $2,250,000. Incor- 
porators: Walter B. Mahoney, Walter Thiele and Charles N. King, 
all of Jersey City. 


FAYETTEVILLE, W. VA.—The Beckley Electric Light and 
Power Company. $25,000. Incorporators: J. J. Duffy, Lewisburg; 
John W. McCreary, Thomas H. Wickham, Thomas H. Laing and 
Ashton File, of Beckley. 


JERSEY CITY, N. J.—The Selection Telephone Company has 
been incorporated with $200,000 capital. The incorporators are 
Le Roy S. Lewis, Hartford, Ct.; Joseph R. Carroll, East Hartford, 
Ct., and John J. Mara, Jersey City, N. J. 


EGLON, W. VA.—Eglon Mutual Telephone Company; to con- 
struct and operate a telephone system in Preston County. $5,000. 
Incorporators: Adolphus R. Fife, Charleston Shank, L. Lloyd Daw- 
son, James Fike, Herman H. Beckman, of Eglon. 


BALLSTON, N. Y.—Eastern New York Railroad Company; 
to operate an electric road ten miles long from Ballston to Middle 
Grove. $100,000. Directors: F. F. Barrett, Saratoga; Fred A. 
Beach, B. S. Cole, Ballston; T. R. Heller, Somerton. 


ST. PAUL, MINN.—Hutchinson & Western Railway Company; 
to construct a railway westerly through the counties of McLeod, 
Meeker and Kandiyohi. $50,000. Incorporators: Edward L. 
McGrory, William E. Ellis, Cyrus A. White, Edgar H. Bass, Cyril 
C. White and Hugh M. Funson. 
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ELECTRIC LIGHTING. 


IRVINGTON, N. J.—A lighting plant is to be established at 
Olympia Park. 


MEMPHIS, TENN.—S. C. Dowell, of Walnut Ridge, will estab- 
lish an electric light plant at Pocahontas, Ark. 


RUSSELVILLE, ARK.—R. Smith and a number of citizens 


‘of this place have purchased the electric light plant. 


ELDORADO, KAN.—A franchise to erect an electric light 
plant has been granted by the city council to W. Martin Jones. 


TARBORO, N. C.—The power-house of the electric light plant 
owned by the town was destroyed by fire recently. The loss is 
estimated at $3,000. 


CHATTANOOGA, TENN.—-A company with a capital of $6,000 
has filed articles of incorporation, and will give the town of 
Obion electric lights. 


SIOUX CITY, IOWA—Edward Tilden and Samuel McRoberts, 
of Chicago, are having plans prepared for a lighting, power and 
heating plant which they will install. 


ST. JOSEPH, MO.—The board of public works has awarded the 
contract for electric lighting machinery to the General Electric 
Company, of Schenectady, N. Y., for $29,712. 


MUNCIE, IND.—The Muncie Electric Light Company has been 
awarded the contract for the lighting of Riverside for a period 
of five years by the committee of the town board. 


BURLINGTON, VT.—The contract for furnishing current for 
the electric system to be installed at Fort Ethan Allen has been 
awarded to the Burlington Light and Power Company. 


BATAVIA, N. Y.—The village board of trustees has authorized 
a contract with an electrical company to replace all of the electric 
lights in the village with enclosed arc lamps at a cost of $2,375. 


TORONTO, ONTARIO—The Electrical Development Company 
has awarded contracts aggregating about $120,000 for a new sub- 
sidiary power station, and has plans ready for a new power-house 
to cost $30,000. 


NEW CASTLE, DEL.—The city council has decided to give the 
exclusive right to furnish water and light to the residents of this 
city, for a period of twenty-five years, to the Delaware Water 
Improvement Company. 


ST. JOSEPH, MO.—The board of public works has awarded 
to the Minneapolis Steel and Machinery Company the contract for 
installing one of its 520-horse-power Corliss engines in the new 
city electric lighting plant. 


SEATTLE, WASH.—The municipal lighting plant on Cedar 
river has been put into actual operation and is now running 
steadily day and night, supplying 1,000 horse-power current to the 
Snoqualmie Light and Power Company. 


ST. LOUIS, MO.—A building permit has been granted the Union 
Electric Light and Power Company for the erection of a substation 
to cost $26,000. Excavations are now nearly completed for another 
building to be used for the same purpose. 


JELLICO, TENN.—The Jellico Electric Light, Heat and Power 
Company has decided to increase the capacity of its plant, and 
at a recent meeting funds were appropriated for this purpose. 
A 250-horse-power engine will be put in. 


PASSAIC, N. J.—Thomas Foxhall has made arrangements to 
build a lighting plant to cost over $50,000 on the lots adjoining the 
old lighting plant on the Erie railroad near Highland avenue. 
The building alone will cost the amount stated. 


CHICAGO, ILL.—The city council of Beardstown has accepted 
the proposition of the electric light company to furnish sixty-five 
street lights, one arc light in City park and incandescent lights 
in the city buildings. The contract is for five years. 


~ 


REARDON, WASH.—J. M. McDowell, of Deer Park, has made 
application for a franchise to establish and operate an electric 
lighting plant in Reardon. An ordinance’ has been introduced 
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granting a fifteen-year franchise to light the town. The ordinance 
can not, however, be finally passed, until the next regular meet- 
ing in January. Mr. McDowell will order the machinery at once, 
and expects to have the plant in operation by March 1. 


MONROE, MICH.—Ground was broken recently for an elec- 
tric lighting plant for the new St. Mary’s Academy building, now 
being erected in this city. The power-house will be 150 by 50 
feet, with the most modern equipment, and will cost $60,000. 


PORTLAND, IND.—The city of Portland has made a new five- 
year contract with the F. Bimel company for power for the elec- 
tric light ‘plant. The Bimel company has been furnishing the 
power for the plant since it was bought by the city ten years ago. 


DAYTON, OHIO—The Dayton Electric Light Company has sold 
$500,000 worth of its stock to eastern capitalists for the purpose of 
securing money to place the uptown wires underground and make 
other improvements. The present management will remain in 
control. 


KEARNY, N. J.—The engineers appointed to estimate on a 
municipal lighting plant report that such a plant could be installed 
for from $47,500 to $55,000. The estimated cost of operation is 
from $9,000 to $11,000, a saving to the town of from $5,000 to $7,000 
annually. 


AMERICAN FORK, UTAH—The auxiliary electric light and 
power plant which the Utah County Light and Power Company, of 
this place, is arranging to install one and one-half miles above its 
present plant, in the American Fork cajion, will, it is estimated, cost 
about $150,000. 


SEDALIA, MO.—The people of Sedalia have voted to grant the 
consolidated gas and electric companies a ten-year contract to 
light Sedalia. Horace Rumsey and Joseph Clarke, of St. Louis, 
are at the head of the new company, with L. P. Andrews, of this 
city, as general manager. 


HARTFORD, CT.—A certificate of organization of the Ameri- 
can Motive Power Company, of New Haven, has been filed with 
the secretary of state. Two hundred and eighty-three shares of 
capital stock have been subscribed, which have been paid for 
in property valued at $28,300. 


LAMBERTVILLE, N. J.—The Lambertville Heat, Light and 
Power Company has entirely remodeled the electric plant in that 
city. Two new dynamos and a new engine have been installed, 
part of the city has been rewired, a day circuit will be used and 
electricity furnished to New Hope. 


CHARLOTTE, N. C.—The Factory Site and Power Company, 
which was incorporated at Waynesville lately with a capital of 
$300,000, will have 500 horse-power ready for transmission by 
vanuary 1, and 1,500 horse-power early in the year for the use of 
cotton mills and other factories in its neighborhood. 


DEADWOOD, S. D.—The new electric light plant at Spearfish 
is in operation. Power is furnished by water from the Spearfish 
river, but a steam power plant has also been installed as an auxiliary 
and for use in emergencies. It is stated that the new plant has 
been completed at a cost of nearly $50,000. 


NEW BRUNSWICK, N. J.—The Light, Heat and Power Com 
pany held its annual meeting recently, at which the old directors 
were reelected, as were the old officers of the company. The offi- 
cers are: president, John C. Hisele; treasurer, Nathaniel King; 
secretary, Henry M. Barrett. All reside in Newark. 


READING, PA.—The Birdsboro Electric Company at its annual 
meeting elected the following: George Brooke, president; William 
Lincoln, secretary and treasurer, and these directors; George 
Brooke, Jr., Robert E. Brooke, Harry K. Harrison, John Sponagle, 
I. F. March, William Lincoln and George W. Lacey. 


PITTSBURG, PA.—The Duquesne Light Company, which 
recently obtained a franchise from Pittsburg councils, is planning 
to extend an electric lighting system to many parts of the coun- 
try. Applications have been made for charters for the Tube City 
Light Company, the Colonial Light Company and the Home Light 
Company, the first located in McKeesport, the second in Braddock 
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and the third in Homestead. The incorporators of the three com- 
panies are J. G. Splane, Shirley P. Austin and George K. Ander- 
son. These companies are in reality parts and extensions of the 
Duquesne Light Company. 


DAVENPORT, IOWA—The People’s Power Company has in- 
creased its capitalization from $600,000 to $1,000,000, and has de- 
cided on further improvements to its property in the coming year. 
During the past year there was an expenditure of $150,000 on 
improvements and extensions. The increase was voted at the last 
meeting of the directors. 


WILKESBARRE, PA.—The construction of a large electric plant 
will soon be begun at Butzbach’s. The plant will be used to furnish 
light and power in three of the mines of the Delaware, Lackawanna 
& Western Coal Company. The poles and wires are already placed 
as far as the Truesdale breaker and the others will be put up by 
the time the plant is ready for operation. 


MONTREAL, QUEBEC—Edouard Beaudry has entered into full 
control of the electric light plant at St. Johns, Quebec. The town 
council of St. Johns has granted Mr. Beaudry a ten-year contract 
for the lighting of the city. The power is furnished from a fall 
on the Yamaska river, a short distance from the town. The pur- 
chase price is said to be in the vicinity of $300,000. 


MONTGOMERY, MINN.—S. A. Vopatek has obtained an exclu- 
sive franchise for an electric light plant. Mr. Vopatek is associ- 
ated with J. E. Anderson, and will incorporate under the firm 
name of the Montgomery Electric Light Company. The franchise 
covers a period of twenty-five years, and gives the city the right 
to purchase the plant any time after the expiration of two years. 


UKIAH, CAL.—At a special meeting it was agreed to enter 
into a contract with W. W. Van Arsdale, the owner of the Walker 
Valley ranch, to furnish the city of Ukiah with electric power. 
The city agreed to pay four dollars per month per horse-power, 
the power to be delivered at the switchboard in Ukiah. The con- 
tract is to run for ten years, and ten years more at the option of 
the town. The plant is to be ready for service by next September. 


SPRINGFIELD, MASS.—The Central Massachusetts Electric 
Company held its annual meeting recently, when the following 
officers were elected: president, Charles E. Fish; vice-president, 
George C. Flynt; manager, A. J. Purenton; treasurer, Charles B. 
Fiske; clerk, A. J. Purenton; directors, G. E. Fuller, George C. 
Flynt, Charles E. Fish, A. J. Purenton, Charles B. Fiske, W. H. 
Fairbank, A. W. Paige, Charles F. Grannis and Edward Fair- 
banks. The company’s statement shows a surplus of $14,130.01. 


BELLAIRE, OHIO—The contract for the lighting of the streets 
by electricity was awarded by the Board of Public Service to the 
Bellaire Light and Power Company, it being the only bidder. 
The bids were asked for periods of three, five and ten years, separate 
bids to be made for each period. The above company’s bids were 
$80, $75 and $70 respectively for the three periods and it was 
given the contract for ten years at $70 per light. The contract also 
specifies that the city is to receive the same free light as in the 
former contract for the park and public buildings. 


NORTH CANAAN, CT.—The Berkshire Power Company, of this 
place, has filed a certificate of incorporation with the Secretary of 
State. The capital stock is $204,000, of which $400,000 represents 
preferred shares and $200,000 common shares. The incorporators 
are Walter S. Morton and Arthur D. Newton, of Hartford, and 
J. Henry Roraback, of North Canaan. Under the terms of its 
incorporation the company has wide power for the development 
of power privileges in order to generate electricity. The concern 
is forming ambitious plans for the development and distribution 
of electric power. 


GREENVILLE, S. C.—The Belton Power Company, located in 
Greenville County, and with a working capital of $350,000, is 
making rapid progress with the construction of the dam and electric 
plant on the Saluda river at Holliday’s Bridge. While work has 
been under way for some time the plant will not be in operation 
before June or July of next year. The company will also light 
and install waterworks in the towns of Williamston and Belton, 
contracts having already been signed. The company will develop 
the shoals on Saluda river from Cooley’s bridge to Holliday’s 
bridge and will create 5,000 horse-power from these waters. 








TELBPHONE AND TELEGRAPH. 
GOWRIE, IOWA—J. F. Nordin seeks a franchise for a telephone 
line. 


NEWPORT, R. I.—Improvements have been made to the local 
exchange. 


PAXVILLE, S. C.—The Sumter telephone line is being extended 
from here to Summerton. 


EASTON, PA.—The Pennsylvania Telephone Company is rebuild- 
ing its line from Nazareth to Bath. 


MILLCREEK VALLEY, KY.—A franchise has been granted to 
the Independent Telephone Company. 


BOLTONVILLE, VT.—The Northeastern telephone line from 
Groton to Wells River is being rebuilt. 


ALBANY, N. Y.—The Columbia Telephone Company is extend- 
ing its lines from Elizaville to Pine Plains. 


MILWAUKEE, WIS.—The Eastern Wisconsin Telephone Com- 
pany is installing an exchange at Brillion. 


MARIETTA, GA.—A new exchange equipment has been installed 
by the Bell Telephone Company at a cost of $15,000. 


WALDO, ME.—It is understood that the China Telephone Com- 
pany is to extend its lines to Liberty and Cooper’s Mills in the 
spring. 

LYNCHBURG, VA.—The Southern Bell Telephone Company has 
completed an additional long-distance circuit between Lynchburg 
and Danville. 


ATHENS, PA.—A new telephone line is being put up from Troy, 
via Leona, Springfield and Big Pond. A branch line is to run from 
Leona to Wetona. 


SAN DUNE, CAL.—The Sunset Telephone Company is prepar- 
ing for the installation of about a thousand feet of underground 
conduits at Venice. 


ELLERY, N. Y.—At the annual meeting of the shareholders 
of the telephone line to Sinclairville it was voted to extend the 
line to Towerville. 


PENDLETONVILLE, TEX.—J. W. Moore and son have bought 
the Pendleton Telephone Company, and will put up lines along the 
various public roads. 


SAN DIEGO, CAL.—C. W. Bigelow, of Redlands, Cal., is con- 
templating running a telephone line into the valley, by way of 
Banning and Coachella. 


BEATRICE, NEB.—The Independent Telephone Company is 
making plans to build another telephone line southwest of Blue 
Springs as soon as possible. 


GALVESTON, TEX.—A construction gang is stringing about 
50,000 feet of lead cables for the Southwestern Telegraph and Tele- 
phone Company in Galveston. 


AKRON, OHIO—The Bell Telephone Company will extend its 
line from Akron to Northwest Newstead. A large number of 
farmers have signed contracts for a year’s service. 


YOUNGSTOWN, OHIO—The Mahoning Valley Street Railway 
Company has closed a contract with the Central Union Tele- 
phone Company for the installation of a private branch telephone 
exchange. 


ORWELL, VT.—The Cooperative Telephone Company is extend- 
ing its lines to Orwell, where they will connect with the Peo- 
ple’s line at Brandon. It is also building to Ticonderoga by way 
of Mount Independence. 


SALAMANCA, N. Y.—A. V. Hunt, of Olean, has purchased the 
Home Telephone Company, of Port Alleghany. He will extend 
the wires to Smithport and Coudersport, where they will connect 
with the Inter-Ocean lines. 


KANSAS CITY, MO.—Sixty farmers have organized a new 
telephone company and will build thirty miles of line from Higgins- 
ville to Salem, in Johnson County. Branches will extend to Aull- 
ville, Concordia and Mayview. 


PRINCEVILLE, ILL.—The Keck Telephone Company, a local 
system, is now connected with the Bell long-distance line, giving 


1120 ELECTRICAL REVIEW 





Vol. 45—No. 27 


communication with all points in the state, as well as the princi- 
pal cities in the United States. 


FULLERTON, CAL.—The Home Telephone Company has com- 
menced the construction of its long-distance line from Buena 
Park to Fullerton, a distance of four miles. It will touch the 
main Los Angeles-Santa Ana line. 


BATTLE CREEK, MICH.—The Michigan State Telephone Com- 
pany has completed a rural line from Battle Creek to Climax, twelve 
miles distant. The company is also constructing a line from 
Battle Creek to Assyria, Lacey and Dowling, in Parry County. 


SEATTLE, WASH.—Plans for extensions that will cost $300,000, 
and which are the first steps toward running lines that will 
practically cover the entire Puget sound country, have been per- 
fected by the Independent Telephone Company. 


NEW HOLLAND, PA.—The Enterprise Telephone and Tele- 
graph Company has started to build a line to Alert, Cambridge and 
South Hermitage. This will open up a territory which is at present 
without telephone service. 


COVINGTON, LA.—It is announced that H. H. Smith, Paul 
Laborde and several other citizens of Covington will organize a 
telephone company and put in an up-to-date local exchange. They 
claim that this is necessary on account of the lack of accommodation 
afforded at present. 


WICHITA, KAN.—The Whitewater Telephone Company has 
completed its line from Whitewater to Wichita. The line con- 
nects with the lines of the Wichita Independent Telephone Com- 
pany at that point. The Whitewater line is a rural one, and has over 
two hundred subscribers. 


CORDELE, GA.—The Bell Telephone Company is having esti- 
mates prepared for the installation of aerial cables throughout the 
business section of Cordele. When this work is finished the re- 
modeling of the entire telephone system of the Bell company in 
Cordele will be completed. 


OMAHA, NEB.—One hundred and sixty men are engaged in 
stringing new wires and putting in new telephones in Omaha for 
the Nebraska Telephone Company. About 1,500 new telephones 
secured on the reduced tariff that goes into effect for residences 
January 1 are to be installed. 


LIBERTY, IND.—The Liberty telephone plant has changed 
hands, Joshua Davis, of Liberty, James Davis and several farm- 
ers in the vicinity buying the plant for $80,000. The Liberty 
Telephone Company was organized seven years ago, and its lines 
now cover almost the entire county. 


MONROE, GA.—At a meeting of the Monroe Telephone Exchange 
Company, the Walton Telephone and Telegraph Company and the 
Monroe & Compton Telephone and Telegraph Company, a consolida- 
tion of all the companies resulted. The new organization will 
be styled the Monroe Telephone Company. 


BINGHAMTON, N. Y.—The Oneonta Telephone Company, operat- 
ing in and around Oneonta, N. Y., and the Bell Telephone Company 
have effected a consolidation of their interests, so that hereafter 
there will be but one telephone company operating in that city. 
By this arrangement something over 1,000 telephones are added to 
the Bell list. 


MINNEAPOLIS, MINN.—Minneapolis capitalists, headed by 
S. S. Thorpe, have bought the Iowa properties of the Mississippi 
Valley Telephone Company for $400,000. Five exchanges, cover- 
ing the Iowa cities of Burlington, Muscatine, Keokuk, Madison 
and Wapello, are taken over. New management will be installed, 
and extensions will follow. 


HINT, MICH.—The Michigan State Telephone Company, for- 
merly known as the Bell company, has closed negotiations with 
W. H. Taylor, of Clio, by which the company takes over the rural 
telephone system of thirty telephones, known as “the Taylor line.” 
The subscribers on the latter line have been connected with the 
Michigan state exchange in Clio. 


LINCOLN, NEB.—The Lincoln Telephone Company has elected 
the following officers: C. J. Bills, president; A. W. Field, vice- 
president; F. H. Woods, secretary; A. C. Faulkner, treasurer. 
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These officers, together with Simon Mayer, A. C. Ricketts, George 
J. Woods, John T. Dorgan and Mark Woods, comprise the board of 
directors. The executive committee comprises F. H. Woods, chair- 
man; C. J. Bills and A. O. Faulkner. The board created the office 
of general counsel and elected F. H. Woods to fill the position. 


COHOES, N. Y.—At a meeting of the stockholders of the Cohoes 
& Waterford Home Telephone Company it was decided to increase 
the number of members of the board from eight to eleven, and 
P. H. Andrae, of Cohoes; F. H. Sudro and T. M. Brush, of Elyria, 
Ohio, were elected members of the board. It was also decided to 
put in additional cable in parts of the city. 


SHEBOYGAN, WIS.—As a result of a conference between the 
officials of the Citizens’ Telephone Company and the Wisconsin 
Telephone Company, the latter concern has agreed to leave the 
field in Sheboygan and Sheboygan Falls, and turn over its local 
service to the Citizens’ company. The Wisconsin company’s long- 
distance system will be connected with the Citizens’ exchange. 


MIAMI, FLA.—The Miami Telephone Company has been organ- 
ized and the stockholders have elected the following officers to 
serve for the coming year: Glenn C. Frissell, president; Harry C. 
McCown, secretary and treasurer; directors, Glenn C. Frissell, 
Edward C. Romfh, A. P. Anthony, Harry C. McCown, Glenn C. 
Strohm, James T. Sanders and James R. Anthony, Jr. The new 
company will proceed at once to febuild the entire line. 


SANTA ANA, CAL.—The Smeltzer Home Telephone and Tele- 
graph Company held its annual meeting recently, at which the 
following board of directors was elected: J. B. Lossing, president; 
H. J. Phelps, vice-president; C. C. Johnson, secretary; Bank of 
Huntington Beach, treasurer; G. W. Moore and J. T. Shaffer. 
While the company has been organized for some time it is not 
yet doing business. Poles are up and wires will be strung very 
soon, and it is expected the system will be in operation shortly. 


COLUMBUS, OHIO—Work on the new telephone circuit from 
Columbus to Toledo for the United States Telephone Company 
has been completed as far as Marysville. From Columbus to Marys- 
ville a new cross-arm is being added to the United States com- 
pany’s poles, but north of that point there is a space on the 
present arms sufficient to accommodate the new Columbus-Toledo 
circuit. In addition a new circuit is being built from Columbus 
to Plain City and Marysville, it is said, will have an additional 
line into Columbus. 


KINGSTON, ONTARIO—An agreement for an exclusive fran- 
chise for five years has been reached between the city council and 
the Bell Telephone Company. The city is to receive $700 per year, 
free use of the poles for fire-alarm wires, telephones to citizens 
at thirty dollars for business and twenty-five dollars for residences, 
two-party lines for residences at eighteen dollars each, and four 
at fifteen dollars. The company also agrees to erect a fine office 
building on Clarence street and install metallic lines with the 
most approved instruments. 


PIERRE, S. D.—Articles of incorporation have been filed for 
the South Dakota Telephone Company with headquarters at Pierre, 
and a capital of $100,000. The incorporators are A. Ewart, E. P. 
Farr and W. S. Rowe, of Pierre, and G. E. Sumner and C. L. 
Millette, of Fort Pierre. The intent of the company is the con- 
struction of a telephone line from Pierre to the Black Hills, with 
branch lines to main points in the section of country between the 
river and the hills. The preliminary arrangements are already 
under way, and all the material will be on the ground in the 
spring. The line is to be a copper metallic circuit. 


HUNTINGTON, TENN.—A new telephone company has been 
organized in some of the lower counties with a capital stock of $50,- 
000. It will be known as the Consolidated Telephone and Telegraph 
Company, and is made up of the Sloan Telephone Company, of 
Linden; the Savannah Telephone Company, the Clifton company 
and the Tennessee River Telephone Company. The incorporators 
are J. K. Barlow and T. S. Hughes, of Savannah; H. B. Stubble- 
field, of Denson, and W. N. Sloan, of Linden. W. N. Sloan is presi- 
dent and manager; T. S. Hughes, vice-president; J. F. Barlow, 
secretary, and J. K. Barlow, treasurer. The company will operate 
lines in Perry, Lewis, Decatur, Wayne, Hardin and McNairy coun- 
ties. Lines will also be run to Corinth, Miss., and to Florence, Ala. 
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COLUMBUS, OHIO—The Safety Trolley Company, of Spring- 
field, has been incorporated with a capital of $10,000. 


NEW YORK, N. Y.—The National Gas and Electric Fixture 
Company, with a capital of $2,000, has been incorporated. The 
directors are Louis Doushkess, Paul Gillen, Abraham Levy, New 
York city. 


PORTLAND, ME.—The Constant Park Plug Company has been 
incorporated to manufacture electrical apparatus. The capital is 
$50,000, and the following are the officers: president, H. L. Cram, 
Portland; treasurer, Charles H. Weston, Boston. 


VINELAND, N. J.—The Daggett Trolley Company has been 
incorporated to manufacture and sell trolley improvements known 
as “the Daggett trolley.” The incorporators are L. E. Heinly, of 
Chicago, and W. E. Daggett, and the capital stock is $50,000. 





INDUSTRIAL ITEMS. 











THE MARINETTE GAS ENGINE COMPANY is distributing a 
catalogue describing the Walrath gas engine, which is manufac- 
tured by this company. 


THE YOST ELECTRIC MANUFACTURING COMPANY, Toledo, 
Ohio, is calling attention to Yost specialties in a neat catalogue 
which will be sent upon request. 


THE HANCOCK INSPIRATOR COMPANY, New York city, is 
sending out a catalogue describing the Hancock globe, angle, sixty- 
degree, and cross-valves. The pamphlet contains twenty-three 
pages. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., is distributing a pretty January, 1905, calendar. There is also 
a bulletin descriptive of apparatus and method of thawing frozen 
water pipes. 


THE STANDARD WELDING COMPANY, Cleveland, Ohio, is 
distributing an attractive booklet entitled “What I Learned.” 
This is an illustrated monologue concerning the educational features 
of a trip to the standard Welding Company’s plant. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, is calling attention to its line of incandescent 
electric lamps. The company has recently issued a number of 
attractive pamphlets, any of which may be secured upon request. 


THE HOLOPHANE GLASS COMPANY, New York and Chicago, 
has issued two handsome folders entitled, respectively, “Light 
versus Illumination” and “Lighting of the Home.” A booklet is 
also being distributed bearing the title “Scientific Illumination.” 
This literature is worth going to some trouble to secure. 


THE PHOENIX IRON WORKS COMPANY, Meadville, Pa., has 
received notice from St. Louis that the international Philippine 
jury of the exposition, in its capacity of associate of the board of 
exposition, has awarded a gold medal for the compound engine 
exhibited by this company in the power plant of the Philippine 
government board. 


THE PRINDLE PUMP AND ENGINEERING COMPANY, 95 
Liberty street, New York city, is distributing catalogue A, descrip- 
tive of Prindle standard house-tank pumps. The pumps are of 
the centrifugal type, and are driven by electric motors, either of 
the alternating-current or direct-current variety, the pump and 
motor being mounted upon the same base. 


THE WILLIAMS ELECTRIC MACHINE COMPANY, Akron, 
Ohio, is sending out catalogue A, describing its electric clutch 
pulley and safety device, and electric hoists. The catalogue contains 
seventy pages, of which thirty-five are devoted to machinery, the 
balance of the booklet containing articles on mensuration, practical 
rules and tables, and information on gearing and belting. 


PIRELLI & COMPANY, Milan, Italy, are presenting to their 
clients and friends the text of a paper read before the International 
Electrical Congress, St. Louis, Mo., September 13, 1904, by their 
chief electrician, Inz. E. Jona, on “Insulating Materials in High- 
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Tension Cables.” The paper is presented in book form, in the 
original English text as delivered at the congress, and also the 
Italian translation. Pirelli & Company announce that their goods 
obtained at the St. Louis World’s Fair a grand prize in the group 
of india-rubber goods in general, and two gold medals for insulated 
wires and cables. 


THE BRACKETT BRIDGE COMPANY, Cincinnati, Ohio, is 
the designer and manufacturer of the new Highway bridge across 
the Miami river, at Elizabethtown, Ohio. This is believed to be 
the longest simple truss span in the world. It has a clear span 
of 568 feet. The bridge is being built by Hamilton County, Ohio, 
for which Mr. Frank Krug is county engineer. Mr. H. G. Tyrrell 
is chief engineer of the Brackett Bridge Company. 


J. G. WHITE & COMPANY, 43 Exchange Place, New York city, 
has secured through its London branch a contract for equipping 
the traction system of Belfast, Ireland, with electricity. The 
system will comprise overhead and conduit construction, and the 
contract price is about $2,800,000. The company has also secured 
through its London branch a contract for electrifying the tram- 
way system of Montevideo, Uruguay, at a contract price of 
$2,000,000. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is calling 
attention to the all-copper shell used in all of its Edison base 
sockets and receptacles. This is particularly important in sign 
receptacles or other installations where the device is subjected to 
exposure. The A. & W. Electric Sign Company, Cleveland, Ohio, 
announces that it has used sixty or seventy thousand of the P. & S. 
No. 1072, electric sign receptacles, and has experienced no trouble 
whatsoever with them. 


J. P. HORNADAY & COMPANY, 1108 Traction Building, 
Cincinnati, Ohio, has reorganized a number of street railway, 
steam railway, waterworks, electric light and industrial proposi- 
tions. This company, through its New York and Chicago con- 
nections, has outlets for its securities, which enables it to under- 
take the reorganization or promotion of any reasonable proposi- 
tion. The company is now interested in several railway proposi- 
tions in the South and Southwest. 


THE VOUGHT-BERGER COMPANY, La Crosse, Wis., has issuea 
a novel advertising folder in the form of a reply postal-card. The 
desirability of the pendant telephone for all purposes is set forth, 
and in addition to this there is a detailed description of the appa- 
ratus. On the reply half of the card is an order blank with 
prices of the various types of instruments. The card is to be used 
in sending for a trial instrument, subject to thirty days’ time for 
demonstration as to its practicability. 


THE STANDARD ROLLER BEARING COMPANY, Philadelphia, 
Pa., has purchased considerable new land fronting on the tracks of 
the Pennsylvania Railroad, for the increasing of its manufacturing 
facilities. A steel casting plant will be installed, and additions 
made to the foundry and to the factory for making steel balls. 
The company has only recently enlarged its plant by the building 
of a 250-foot addition to its machine shop, and an extension to the 
ball plant. Mr. S. S. Eveland, manager, is in charge of the 
improvements. 


_ HENRY R. WORTHINGTON, 114 Liberty street, New York city. 
has issued a 132-page catalogue entitled “Pumping Machinery.” 
The catalogue describes apparatus comprising the many types of 
pumping and condensing machinery and measuring devices which 
have been developed by this company within the last sixty-four 
years. The most prominent article described is the duplex steam 
pump and special designs of this pump adapted to boiler feeding, 
mine pumping, removal of air and circulating air for condensers, 
waterworks service and fire service. The book is printed in two 
colors, and the cover is lined. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
is distributing bulletins Nos. 4392, 43893, 4394, 4395 and 4396. 
No. 4392 describes the single-phase compensated motor equipment 
which is in operation on the Ballston division of the Schenectady 
Railroad. In addition to the equipment the track and line of this 
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Bulletin No. 4393 describes small, moderate- 
speed, engine-driven, revolving-field| alternators, No. 4394 taking 
up a new type of belt-driven alternator. No. 4395 is devoted to 
lightning arresters for direct-current circuits, and No. 4396 de- 
scribes commercial types of searchlight projectors. 


road are described. 


THE BISHOP GUTTA PERCHA COMPANY, 420-426 East 
Twenty-fifth street, New York city, is now adding a fourth story 
to its old factory building, which covers an area of seventy-five 
feet by ninety feet, which will be occupied by its gutta percha 
work and give it better facilities in this older building for turning 
out its electrical specialties. During the past year the company 
has erected a new four-story building, twenty-five feet by forty 
feet, doubling the area occupied by its office and laboratory and 
adding largely to its storage capacity. The company reports a 
good business in 1904, and anticipates a prosperous season in 1905. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in buletin No. 1031 describes rotary converters. 
In addition to a number of half-tones showing various parts of the 
rotary converter in assembly, illustrations are given showing typical 
installations of this apparatus. The Bullock company is calling 
attention to its list of awards from the Louisiana Purchase Expo- 
sition. This includes a grand prize for the exhibit comprising 
Bullock alternating-current generators, sychronous motors, direct- 
current generators, direct-current motors and rotary converters; a 
gold medal for the multiple-voltage balancing sets for control of 
motors, and the grand prize for the ‘The Big Reliable,’ which in- 
cluded the 5,000-horse-power Allis-Chalmers engine and Bullock 
generator. 


THE AUTOMATIC SAFETY STOP COMPANY OF AMERICA, 
15-25 Whitehall street, New York city, is distributing a prospectus 
describing the patents for safety devices on railroads of which it 
is the owner. The company has recently been granted a patent on 
a simple and effective device which it is stated will overcome the 
difficulties hitherto encountered in allowing an engineer to run 
past a signal set against him, if the proceeding is made with cau- 
tion. Jf the train is slowed down, the break-setting apparatus will 
remain inactive. It will, however, make a record that the signal 
has been overrun. Should the engineer fail to slow down, and 
for some reason neglect to obey the signal, the apparatus will set 
the brakes for him and establish a different record, which will 
have to be explained. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has been 
awarded the grand prize for its exhibit of a 170-horse-power tan- 
gential water-wheel at St. Louis. The wheel develops i70 horse- 
power at a speed of 700 revolutions per minute, with a water 
pressure of 300 pounds per square inch, equivalent to a hydraulic 
head of nearly 700 feet. It is direct-connected to a 100-kilowatt 
railway generator, and is one of the units of the intramural power 
plant. The wheel is of the tangential type, with the Doble patented 
ellipsoidal buckets, and is provided with the Doble patented needle- 
regulating nozzle, operated by a governor. The sides of the wheel 
housing are made of plate glass, so that the action of the water 
on the wheel can be observed. The quantity of water delivered 
to the wheel is measured by a Venturi meter with automatic 
recording instruments, and the pressure of the water is registered 
by a recording gauge. 


THE DEANE STEAM PUMP COMPANY, Holyoke, Mass., is 
distributing a new catalogue on condensers, No. D-23. This pub- 
lication reviews the principles and advantages of the several types 
of condensers as applied to steam engines, including surface and 
jet condensers, and discusses, also, vacuum pumps, exhausters, air 
and circulating pumps, and other auxiliaries. A recent develop- 
ment, which is treated of quite fully, is the provision of proper 
condensing arrangements for steam turbines. Unlike the recipro- 
cating engine the turbine can expand its steam to the extreme limit 
of the exhaust pressure and every inch of vacuum above twenty- 
six inches increases the economy by from three to five per cent. 
It is therefore advantageous to use the most perfect type of con- 
densing equipment for this service, which has led to the production 
of improved types of independent air and hot-well pumps, separate 
circulating pumps, air coolers, etc, 
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Edgewise Wound Enclosed Arc Lamps 


For 110-Volt, Direct=-Current Service 


Embody the latest features of Arc Lamp Manufacture 


INDESTRUCTIBLE 

PERFECT REGULATION 

PERMANENT ADJUSTMENT 

COMPOSED OF FEW PARTS 

SIMPLICITY AND RIGIDITY OF CONNECTIONS 


Write for further information 


Principal Offices, = Schenectady, N. Y. 
New York Office, 44 Broad St. Sales Offices in all Large Cities 




















Bituminized Fiber Conduit 
ed Fiber Cond DUNCAN 
Underground Construction DIRECT-CURRENT 


COMBINES the GOOD FEATURES of other 
conduits). ELIMINATES the BAD FEAT- 
URES existing in many kinds) HAS VALU- 
ABLE FEATURES not found in any other duct. 


Made in 7-foot lengths with male and female joints, 
making construction very rapid and simple, with 


consequent low cost. Alignment is perfect and 
permanent without tedious care and skill required . MOST SENSITIVE 
in laying of butt-joint conduits. 


Users are astonished by the ease and rapidity with MOST ACCURATE 
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slightest scratching or injury to the lead covering MOST RELIABLE 
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Made in sizes from 1-inch to 10-inch inside diameter. 
Bends of any radius and any angle. 
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sizes and quantities required. WRITE FOR BULLETIN AND PRICES 
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The ‘most economical incandescent 
lamp is the PEERLESS. The most 
economical arc lamp is the ADAMS- 
BAGNALL. Both are money 
savers. Immediate shipment from 
stock. Write for prices. 


THE WESCO SUPPLY 


ELECTRICAL REVIEW 


ARC 
LAMP 


is a- model of SIMPLICITY, in [lechanical 
Construction and Electrical Design 


No Complicated Mechanism, 
has no more parts than are 
absolutely necessary for re- 
liable operation - - ” 


Ease in Trimming 


Weather-Proof 
Construction 


Inner and Outer 
Globe Easily 
Removed - = 


Showing Lamp Case 
Open for Adjustment 8 
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HIGH GRADE WET AND DRY 


BATTERIES 


Mechanically, chemically and electrically 
we guarantee them superior to all others 
for open circuit work. 

Electric Flash Lights, Carbon Cylinders, 
Brushes and Specialties. 
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To produce in shapes best 
suited for efficiency, a mater- 
ial combining both electrical 
and mechanical strength is 
the problem of high voltage 
insulator manufacture. 

Locke Porcelain combines 
the vitrification of fine china 
with the strength of stone- 
ware and electrical efficiency 
never attained in either. 


The Locke Insulator Mfg. Go. 


Victor, N. Y., U.S.A. 
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THE F. D. LAWRENCE 
ELECTRIC COMPANY .. 


219 West Fourth Street, 
CINCINNATI, OHIO 





No. 303 Insulator 
6/2 inch diam. (one piece) 











The Leeds & Northrup Co. 


259 North Broad Street, Philadelphia 








The L. & N. Portable Testing Sets are ac- 
curate instruments for the convenient 
measurement of resistance and location of 
faults. 

We make a complete line of Cable Testing 
Apparatus, Standardizing Apparatus for 
Calibrating Ammeters and Voltmeters, 
Galvanometers, Resistance Boxes and 
Standards, Condensers and other electrical 
measuring apparatus. Our complete illus- 
trated catalogues sent on request. 
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THE ONLY TOOL REQUIRED 


Next time you hammer, ream and file a cast-iron junc- 
tion box, wasting time, breaking boxes, and finally fail 
to produce a round hole, think of 


BOSSERT DRAWN STEEL JUNCTION BOXES 


They are punched out of one piece of steel and have holes closed with 
hermetically sealed plugs which can be removed with one blow of a 
hammer. No time wasted. No broken boxes. No filing or reaming. 
A clear round hole every time. Write for particulars 


BOSSERT ELECTRIC CONSTRUCTION CO., UTICA, NEW YORK 
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See Our Exhibit, World’s Fair, St. Louis, Mo., Transportation 
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Patouted Minera Hod Coverings and Copper Gaskets 


THEY SAVE STEAM 
AND MAKE ABSOLUTELY 
TIGHT JOINTS 


ia’ U. S. MINERAL WOOL CO. 
, 106 West St. 


NEW YORK - - N.Y. 


















Cary Spring Works 


240 & 242 West 29th St 





fans — EXTENSION GHW YORE GITY 1 3 3 8 
evnnunnnmmy CONICAL Manufacturers of 
es _ 
COMPRESSION Wire and Springs 


For Machinery, Motors, 
Clocks, Music Boxes and 
all kinds of arene 
Purposes : : $ H 








Wirt Battery Charging Rheostat 








Made for all charging circuits and 
of any capacity. Rugged con- 
struction. Practically indestruc- 
tible. Grid and tubular types. 








SEND FOR CIRCULAR 








The Wirt Electric 


Co., Inc, Philadelphia 


NEW YORK . 26 Cortlandt Street 

LONDON . J. Defries & Sons, Ltd. 

CHICAGO. 128 W. Jackson Bivd. 
3 
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Do you want ‘‘ The Kind that 
won’t come off’ ? 





If so, specify 


CRESCENT 


when ordering Coloring and Frosting. 







COLORING | 
INCANDESCENT 
Se LAMPS ens 





ai aeay 
COLORING Our new bulletin tells you more about it. 
For sale by first-class supply houses. 


MANUFACTURED BY 


2 COLORING | CRESCENT COM PANY 


NEW YORK OFFICE 
203 Broadway CHICAGO 





pip wim CURRENT ON. 


tee we LL CORKED. | 














SCIENCE ABSTRACTS Etécrricat enaineerina 


PuUBLISaEYoD Mon rat: DZP 
Issued under the direction of the INSTITUTION OF BLECTRICAL ENGINEERS and the PHYSICAL 
SOCIETY OF LONDON 





In two sections: 1. Physics; 2. Electrical Engineering. Subscription, Parts, I. or 
I., 18/-, post free, each. Both parts, 30/-, post free. Specimen single part, 1/6 


Both parts, 2/6 


Guaranteed circulation, over 5,000 copies monthly. 





ADVERTISEMENT RATES ON APPLICATION 
Address the Publishers 


FEILDEN PUBLISHING CO., LTD., 


104 High Holborn, London, W. C. 














December 31, 1904 














You will find this € & H STARTER 


Wherever the motor has gone it has gone with it. 

It was the first and stands first to-day. 

It is the starter that other makers have copied, but 
have not dared to duplicate on account of our 
patents. 

It is as we have always claimed ‘‘The least expensive 
safe starter to use on any installation.” 

Bulletin 10 explains it. 


THE CUTLER-HAMMER MFG. CO. 


Milwaukee, Wis. 


NEW YORK BOSTON CHICAGO 





PITTSBURG 








ORNAMENTAL 


Arc 
Lamp 
Brackets 


No. 1018 


It will be a pleasure to show you our 
many different designs in the line of 
artistic brackets. We claim  abso- 
lute originality as well as effectiveness 
and durability. 


Central Stations Should Investigate 
Lundin Specialties 


We manufacture a complete line of Orna- 
mental Switches, Are Lamp Poles, Inner 
Globe Washing Machines, and a number of 
other new things which may be found with 
prices and other information in our catalog. 


THE LUNDIN ELECTRIC and MACHINE CO. 


Office, 176 Federal St. BOSTON, MASS. Factory, 249 A St. 








ELECTRICAL REVIEW 


ALL OVER THE WORLD 


The Work of 
The Night Shift 


is usually less productive than that done by day 
on account of the inconvenience caused by arti- 
ficial light. 

Notice in this picture—taken at 1o Pp. Mi— 
how perfectly tools are lighted at night by 


Mi COOTER HLT 











HY Vapor | 


In such a plant the night is just as good 
as day for working. 

The extreme diffusion of light prevents the 
usual shadows from getting in the way of the 
work and the freedom from glare or flicker 
makes it “just as good as daylight.” 

The cost of this superior light is only 35 
per cent. of what you are paying now, and in 
addition there is no trimming needed and no 
consumption of light-giving element. 

Adapted to all Direct-Current Systems. 
For use in Mills, Factories, Printing Shops, 
Photographic Establishments, Docks, Freight 
Houses, Draughting Rooms and Offices. 


SEND FOR BOOKLET 
Cooper Hewitt Electric Company 


220 W. 29th STREET, NEW YORK 
Philadelphia Office, 1121 Walnut Street 
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THE PITTSBURGH PIPE THAWER 


It looks as if we had hit upon a brand new, long-felt want. Every Central Station, located where winters 
are of the old-fashioned kind, needs a pipe thawer. There is no question about the practicability of the 
method and it pays. Last winter a few companies tried it and the revenue derived ran from several hundred 
dollars up to ten thousand for the season. . 









DON?T WAIT TOO LONG BEFORE ORDERING 


@y Crutral Electric Company, 


IT NEVER 


DISAPPOINTS 


CENERAL SALES ACENTS 
264-266-268-270 FIFTH AVENUE, CHICAGO 











Established 1 
774 This Label on incan-= 


descent lamps guar- 


’ ANY 
JESSOP’S Se antees best quality 
STEEL os 


STANDARD ELECTRICAL MFC. CO., Niles, Ohio 
For Tools, Dies, Magnets, Etc., 


also Crucible Sheet Steel 


Wm. Jessop & Sons «tz.) 
Chief American Office 
91 JOHN STREET, NEW YORK 
Manufactory, SHEFFIBLD, ENG. 
































4 all asked for a Rr- Storage battery work. List of schools asing |. 
LIABLE TIME SWITCH aed tn a etens Tus method of Hs Use to 
to run 8 days with L. E. KNOTT APPARATUS CO.. 

one winding and turn your U6 Ashburton Place, BOSTON, MASS 

Electric Signs or Window 

Lights on and off at any time 

you set it. 


MANUFACTURE 
WE the SWITCH and 
GUARANTEE IT. 
Our Guarantee is good, and 
so is the Switch. 
Standard Sizes 35=-50=75-100 Amperes 
2 or 3 Wire Systems 














WHEN ADDRESSING ADVERTISERS PLEASE 


Electric Heating and “ENTION THIS PAPER 


Cooking Apparatus 


for Homes and Factories 


The Prometheus Electric Co. 
39 Cortlandt Street, New York 
Send for Catalogue 























Electric Heating 
Apparatus 


We manufacture Signs, all-porcelain letters. Write for prices. 


American Electric Sign Co. 


New York Office, 1265 B’way 134 Summer St., BOSTON, MASS. 














OF EVERY DESCRIPTION re = 
J “Unit” Enamel Rheostats YOST SPECIALTIES 











THE SIMPLEX ELECTRIC 
HEATING COMPANY 


! 
vu Le ANIZED Highest grade for mene Soins: and | 
mechanical purposes. In sheets, tubes, | Sockets, Wall Sockets, Weatherproof 
rods and special shapes | § Sockets, Rosettes, Receptacles, Cord. Ad- 
CAMBRIDGEPORT MASS 


FIBRE CATALOGUE AND SAMPLES ON APPLICATION justers. Catalogue for the asking. 
AVEGED See ee 
Reaches and is read by the men 


THE ELECTRICAL REVIE vou wish to do business with 
STANLEY INSTRUMENT CO. 


CREAT BARRINCTON, MASS., U.S. A. 









































UNIVERSAL EXPOSITION 


PAN AMERICAN EXPOSITION 
ST. LOUIS BUFFALO 
1904 1901 


THE HICHEST AWARDS AT BOTH EXPOSITIONS FOR 


W ATE TMESTE ES 
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STORAGE BATTERIES 


FOR EVERY SERVICE 





RAILWAY POWER PLANTS 
TELEPHONE EXCHANGES 
RAILROAD SIGNALS 
CENTRAL STATIONS 
TRAIN LIGHTING 
AUTOMOBILES 
CARRIAGES 

YACHTS BOATS ETC. 


CATALOGUES ON APPLICATION 


National Gattery Company 


NEW YORK OFFICE 
253 BROADWAY, NEW YORK 





COMPLETE BOOSTER 
SYSTEMS FURNISHED 
AND INSTALLED 


RENEWALS FOR BAT- 
TERIES OF ANY TYPE 


SPECIFICATIONS AND 
ESTIMATES FURN- 
ISHED 


GENERAL OFFICES AND WORKS 
BUFFALO, NEW YORK 











UY THE 
ES’Tr 
A’T TERY 


The “Geecee’” Dry Battery 


for Automobile Use 


Size, 24 in. x 6 in. 
Amperage, 30 
Voltage, 1.7 


A Battery that & 
has been time- 
tested and 
tried « Noted 
for its long 
life * Is steady, 
durable and fe 
reliable « » & 









The only Bat- 
ery in Amer- 
ca made with 
this amperage 
and voltage. 


Particular attention given to manufacturing special shapes 
and sizes in quantities to order 


THE @. & C. DRY BATTERY MFG. CO. 


55°57 West Third Street New York City 


NOT IN THE TRUST 


4 


To 


RODS--TUBE 
~SHEET~ 


~@ Special Forms «--- 


Wilmington Fibre Specialty 
Company 


104 West Fourth Street, Wilmington, Del., U.S. A. 


NOT IN THE TRUST 
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| India Rubber and Gutta 
Percha Insulating Co. 





Habirshaw Red Core 
Wire used throughout 
Hotel Astor, New York 
City. a its i 
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Office and Works 


YONKERS, N. Y. 


W. M. HABIRSHAW, Pres. and Gen. Mgr. 


Sales Department 
13-15 CORTLANDT STREET, NEW YORK CITY 


J. B. OLSON, Manager of Sales 














W.R. EVANS & COMPANY 
RUBBER i lle 
covereo WIRES # GABLES General Contractors, Electrical, Civil and Mechanical Engineers 


® Reports and Estimates Furnished. High-Grade 
For Every Service Securities Accepted or Negotiated 
Traction Building, - - - - CINCINNATI, OHIO 














For Underground, Aerial and Subma- 


rine use, ‘ SAFETY ” wires and cables have | WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER 








the endorsement of some of the largest 
users in the United States. 





The Subway Contractor 


Boston G. M. GEST 
114-116 LIBERTY ST., NEW YORK Cincinnati 277 Broadway, New York 3 














HE circulation of the ELECTRICAL REVIEW is several thousand 

copies greater every week than any other electrical weekly and 
the American Newspaper Directory gives it the “Gold Mark” indicating 
circulation of the highest quality. 








H. N. FENNER, President J. F. BLAUVELT, Agent RUSSELL W. KNIGHT, Treasurer 


NEW ENGLAND BUTT COMPANY 


Manufacturers of 


MACHINERY FOR INSULATING ELECTRICAL WIRES 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Bralders 
FINE CASTINGS A SPECIALTY 


304 PEARL STREET,~ - - - - PROVIDENCE, R. I., U. S. A. 
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Do You Want Your Work to Build Up Your Reputation? 


Then Use 


OKONITE INSULATED WIRES == CABLES 


(THE STANDARD FOR RUBBER INSULATION) 


OKONITE TAPE to make joints 


(THE STANDARD FOR RUBBER TAPES) 


MANSON TAPE for protecting joints 


(THE STANDARD FOR CLOTH TAPES) 


CANDEE POTHEADS for distributing wires 


(THE STANDARD POTHEAD) 


Manufactured Solely by 


THE OKONITE COMPANY, tc. 


253 BROADWAY 
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The NEW YEAR’S 


The Electrical Review will be published 
the great mass of holiday literature 





2 gg Literary Features to Be Presented gd J@ 





January 14, 1905 (the twenty-third year of the Electrical Review), 
will be the date of a sumptuous New Year’s Number of the Electrical Review, 
in which will be published an elaborate and brilliant series of articles 
showing the present status of Electrical Engineering and the accomplish- 
ments in the Electrical Arts. 


These annual numbers of the Electrical Review form a permanent 
addition to the technical and scientific literature of the age. 


The list of special contributors for this number comprises the 
names of many of the world’s authorities in the various electrical branches. 


As the work of preparation is carried on during. the entire year, 
especial opportunities are developed for arranging the editorial features ot 
this number well in advance so as to make the issue of interest in its reflections 
of the valuable advancement in all countries. 


The articles will prove a succinct and a complete résumé of the progress 
and the important happenings of the year. 


The illustrations in this number will be as numerous and as excellent 
in character as has ever been offered in a single issue of the Electrical Review. 


In addition, the regular departments of news, industrial reviews, 
descriptions of new apparatus, etc., etc., will be fully covered in this number. 
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NUMBER «ao 


| January 14, 1905—Fourteen days after 































‘and after the season’s distractions 





gg Attractions to Advertisers in This Number Jd 





The circulation of the January 14, 1905, New Year’s Number of the 
Electrical Review will exceed, we believe, that of any other electrical journal 
producing an edition of such elaborateness. 


The demand for copies of the New Year's number in previous years 


was so great that the late orders were unfilled and this year agents and 
newsdealers are placing requisitions in advance. 


In fact, orders have already been accepted for the sale, through special 
sources, of many thousands of extra copies. 


As the issue will be the regular “Export and Domestic Number,’ 
‘the foreign circulation will be materially increased. 
The advertising pages will be, in themselves, a splendid reflection of 
the status of the American Electrical Arts in all their multitudinous branches. 
These pages will be made more than ordinarily attractive in typo- 
graphical and artistic effect, and they are sure to be studied with unusual care 
because of their volume and completeness. 


It is aimed to make the advertising a most interesting feature. 

The art and engraving departments of the Electrical Review will be 
pleased to prepare and submit advertising copy and designs to prospective 
advertisers. 

There will be no advance on regular advertising rates for space in 
this number. 
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Thresher 


1 ENGINE TYPE 
GENERATORS 



































Possess all the Essential Features of a Perfect Running Machine 
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—-— NN il 


— — 


400 KILOWATT ENGINE TYPE THRESHER GENERATOR 


Complete Equipments for Electric Railways, Lighting and Power Transmission 



















MANUFACTURED BY 


THE THRESHER ELECTRIC Co. 


Main Office and Works, Dayton, Ohio, U. S. A. New York Office, !7 Battery Place 





























December 31, 1904 ELECTRICAL REVIEW ms 














The National Policy | 


—3r0f— 


For Speed Range by 
Field Regulation of 


Lundell 
Universal’ Motors 4 














TRADE Natt on al MARK 











Mational Electric Wo. 


General Sales Office and Works 


t Offices 
NEW YORK: 135 ee 
PHILADE! PHIA : 1509 Land Title Building 
PITTSBURG: A. W. Wyckoff Co. ilw 
CHICAGO: Old Colony Building 
BOSION and CINCINNATI 


ales Offices 
pap had bee one Electric "Co. 









SEATTLE and 
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BURKE ELECTRIC CO, <= The Keystone Electric Co. 


ERIE, PA. A. C. AND D. C. DYNAMOS AND MOTORS 

























t ELECTRIC COMPANY OF AMERICA i HUNTER FAN & MOTOR CO. 


e CLEVELAND..___. Lee ne te. OHIO, U.S.A. e FULTON, N. Y., U.S. A, 
MANUFACTURERS 0 E. B. LATHAM & CO., General Agents, 


MACHINES 39 Vesey St., New York City. 





It describes our different styles 


C0. Ee 
ranneniee ‘ —— STANDARD AUTOMOBILE BATTERY CHARGING 


We have been manufacturing for ten years and have t 


of machines out that are giving complete satisfaction | WHEN ADDRESSING ADVERTISERS PLEASK 
MENTION THIS PAPER. 
DYNAMO 
: ABIRSHAW j 
MOTOR WORKS / ° 
TRADE MARK Seewile, H. 2. WwW | q FE S A Ni D C A 4 L t § (arton-Daniels 
Make Very Good 


andrea The India Rubber and Gutta-Percha Insulating Co. Lightning Arresters 


in the long run, and Catalogue 40-F Latest Issue 
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known wherever elec- 
tric power is used. 


isa PAIR SHOPS 
Zer- ent on request, 


QUICK AND 
>» COOD WORK 
‘¢ 4” is the kind that 


>) BURNLEY 
SOLDERING 
PASTE vrstenes 


will help you to do. 
Put up in 2 02.. 4 0z., 
Be %1b.,11b.,51b., ro lb. 







76 MARKET STREET, CHICAGO. reLePHoNe, MAIN 1280 
FIRST-CLASS EQUIPMENT THROUGHOUT 


Open Day and Night 


DYNAMOS, ARMATURES, MOTORS, ARC LAMPS, INSTRUMENTS 
Machine end carpenter work of all kinds. Correspondence Solicited 





Stick and Paste 











q = Elevating —Conveying— Power Transmission x 
= Screening—Crushing— Coal Mining—Coal and ne 
125 K.W. Belted Generator. Bock es oe —— Machinery and Burnley Battery 
° ° ectric Locomotives. Catalogues are yours 
Triumph Electric Co. fer the thing. Adios and M’f’g Co. 
Cincinnati, Ohio, U. S. A. THE JEFFREY MFG. CO. | : Painesville, Ohio 
Branches in all large cities COLUMBUS, OHIO, U. 8. A. | DRY BATTERIES 
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SCHEEFFER INTEGRATING WATT-METER 


TYPa & 
FOR ALTERNATING CURRENT 


TYPE F 
FOR DIRECT CURRENT CIRCUITS 


DUST AND BUG PROOF 





IMPROVED CONSTRUCTION 
Moving parts are extremely light, insur- 
ing a highly sensitive and accurate meter 
WRITE FOR PRICES AND DESCRIPTIVE LITERATURE 


SCHEEFF 
W, 


ORDiINGWa ec las a aa 
PATENT 


DIAMOND METER COMPANY 


PEORIA ILLINOIS U. S. A. 








“Tue stannann moron wook” | 7 AAMT ea gw |TUERK FANS 


and so lb. packages, | | 
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==, SALES OFFICE, 15 CORTLANDT ST., NEW YORK Garton-Daniels Company 
Triumph OFFICE AND FACTORY, “Worke?? YONKERS, N. Y. Keokuk, lowa 
Electrical Machinery — 
to equip your plant. e © SS 
ell spoken of, Chicago Edison Company ! 
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It will interest you to 


rece emia Highest Grade 


Western Electric Company: =e =eer Nuernberg 
Have to say regarding — — Carbons 


in their circular, dated November 23, 1903, which in part reads as follows : 

““The Western Electric Company have made an exhaustive test of carbons of all kinds and have found that the ‘ ELECTRA ’ 
Carbons cannot be equalled in quality or efficiency, produce practically no dust and give an excellent and steady light. They 
produce the highest standard of candle power in proportion to the current consumed, and are the most economical carbons 
manufactured.” How is this for an argument ? 


HUGO REISINGER, Sole Importer, 11 Broadway, New York City 





























DIRECT-CURRENT 
The superiority of the Crocker-Wheeler Multiple BULLETINS ON REQUEST 


Voltage System of speed control—in industrial plants 
where a comprehensive scheme involving power plant. 
power distribution and motor application is possible— 
has been established by competitive tests. 


In the case of small shops, isolated tools, and 
industrial plants in which the variable speed requirements 
are limited, the installation of a complete variable speed 
system is often not warranted. 


To meet the demands of this class, we now offer a 
complete line of variable speed motors, for single voltage 





circuits, in which the speed variation is obtained by 
field regulation alone. 





Let us tell you more about this new form I-IF motor. 


‘ 


TYPE ‘‘C’’ MOTOR 


Crocker-Wheeler Company 


MANUFACTURERS AND ELECTRICAL 
—" WESTERN ELECTRIC COMPANY 
CHICAGO NEW YORK 
AND OTHER LEADING CITIES 


Ampere, N. J. 





























Central Station Managers 








Don’t Be Afraid 
of the Gas Plant 
Work Up a Motor Load 
We can furnish you 
Single-Phase Motors 


that will start under full load, in sizes 
ranging from % to 35 h.-p. 








Wagner Electric Mfg. Co. 


St. Louis, Mo., U.S.A. (8) 

















ELECTRICAL 





REVIEW 


“TAG HOW AND WHY 
UF GLGUTRIGHY 


By CHARLES TRIPLER CHILD 


Late Technical Editor of the Electrical Review 


The book is written in an easy style, and 
with all the cleverness and conciseness for which 
the author was justly famous. 

There is not a formula in the whole book. 
And while it contains no fiction, the expression of 
fact as treated here, makes charming reading. 

It is a book which the non-technical man can 
comprehend. Its passages will not bewilder the 
uninitiated. At the same time the engineer as 
well as the artisan has read this book and been 
benefited, and has acknowledged it. 

The ‘How and Why of Electricity” treats of 
the properties of electricity, of how it is gener- 
ated, handled, controlled, measured and set to 
work. The electric bell, the telephone, the tele- 
graph, the incandescent lamp, and the arc; wire- 
less telegraphy and Reentgen rays are told of in 
plain language, and scientific terminology of the 


ordinary handbook is converted into every-day, 
good, easy reading. 


CONTENTS 


CHAPTER 
Preface. 
I The Electric Current. 
II The Electric Battery. 
III The Effects of Electric Flow in the Cireuit—Heat 
and Chemical Action. 
The Effects of Electric Flow Outside the Circuit— 
Magnetism and Induction—The Electrical Units. 
Electromagnets — The Telegraph. 
Electric Signaling Apparatus. 
The Relations Between Magnetsand Electric Currents. 
Induction and Reactive Coils. 
The Telephone. 
Telephone Accessories. 


CHAPTER 
XI The Mechanical Generation of Electricity. 
XII The Dynamo Machine. 
XIII Various Types of Dynamo Machines. 
XIV_ Alternators—Polyphase Currents. 
XV_ The Electric Motor. 
XVI The Electric Railway. 
XVII Polyphase Currents and Motors. 
XVIII Electrical Power Transmission. 
XIX The Incandescent Light. 
XX The Arc Light. 
XXI_ Electrochemistry—Storage Batteries. 
XXII Wireless Telegraphy. 
XXIII Radiation—X-Rays. 


PRICE $1.00, POSTAGE PREPAID 


_ “The descriptions are helped out with cuts and diagrams that really explain. 
We know nothing that gives so much help on a difficult and complex matter in so 
short a space.’’"— New York Sun, December 27, 1902. 

“We can unhesitatingly recommend this book to all non-technical readers, 
who desire a simple and yet correct account of the different features of modern 
electrical development *—Street Railway Journal, New York, January 10, 1908. 

*“ An excellent manual of the uses of electricity, and while not intended in any 
way as a text-book, the work isof much value to readers, both professional and 
lay.”"— National Electrical Contractor. 

_ ‘The book is a handy one; just what nine men in ten demand in order to 
seize rapidly the practical side of electricity.’"—San Francisco Chronicle, Feb 
ruary 7, 1903. 


‘Is admirably adapted to instruct the non-technical reader who is interested 
in that subject. * * * Mr. Child enjoyed a high reputation for the clearness and 
intelligibility of his writing, and the volume in question exhibits these qualities.”’ 

—~New York Tribune, December 26, 1902. 


‘Mr. Child has left a good book; one that we can heartily commend to the 
non-technical readers for whom it was written; they will not be led astray by 
platitudinous nonsense, but will receive solid, exact information, if simply ex- 
pressed."’— Western Electrician, Chicago, February 21, 1903. 


‘“‘In spite of the great mass of electrical literature already existing it is one 
of the first good books of its kind. * It will find a large circle of readers 
on its evident merits.”—Engineering News, New York, February 19, 1903. 
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Ist. The Inter-Pole Motor gives con- 
stant speed for all loads, at any controller 
position. 

2nd. The desired speed can be attained 
by the movement of the little finger, 
instanily — Electrical, not 
Control. 

3d. Any Inter-Pole Motor will run under 
full load equally well in either direction ; 
in other words, perfectly reversible under 
any load. 

4th. The Inter-Pole Motor does not 
spark, perfect commutation, under all 
loads. 

5th. Designed especially to stand 100 
per cent overload without sparking. 


Mechanical, 


INTER-POLE MOTOR 


Newest Variable 
Speed Motor. . 





PERFECTION IN OPERATION 


Write Dept. ‘‘C” for new Circulars 1, 2 and 3 


The ELECTRO-DYNAMIC COMPANY, Bayonne, W. J. 








6th. Compactness in design, occupy- 
ing the minimun of space. 

7th. Less weight than any other motor. 

8th. The largest armature shaft used in 
any motor. 

9th. Ball Bearings, thereby obviating the 
use of oil, and giving higher efficiency. 


10th. Simplicity of brush-holder rig. 

1th. Highest possible efficiency at gil 
speeds (see curves). 

12th. The minimum heating under all 
loads. 

13th. Operates on single-voltage circuit. 

14th. Enclosed, semi-enclosed and open 
types. 

15th. Motor can be set in any position. 























For Immediate Delivery 











Alternator 


SS es ee y eRe 


Gold Medal 
Generator Unit 


Hamilton-Corliss Cross-Compound, Vertical 
Condensing Engine, 2250 H. P., 1500 K. W., 
3 Phase, 25 Cycles, 5600 Volts, National 


Released at close of St. Louis 


For Prices and Terms Apply to 


Hooven-Owens-Rentschler Co. 


National Electric Co. 


Exposition 


Hamilton, Ohio 


Milwaukee 
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— | Electric Work 
Complete station equipments 
of generating apparatus fur- 
nished for lighting the largest 
city or driving the greatest 
factory ro * & am 
Multiphase revolving field alternator fur- 
nishes flexible and economical equipment 
for power and lighting stations a a 
be ——a LITERATURE SENT ON APPLICATION 
FORT WAYNE, INDIANA 
Fort Wayne Three-Phase Engine Driven Alternator mai 
Type TRE 48-200-150 2300 Volts “49 
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American Battery re O..... .....-- 30 Blake Signal and Mfg. Co........ o8 Crocker-Whecler Co..........+0¢: 17 Bwing-Merkle Electric Co........ 5) 
American Bell Telephone Co..... 52 Bossert Electric ConstructionCo... 6 Cutler-Hammer Mfg. Co.......... 7 
Tics arl F J as Cie ham ihe. oa ae DS: WCUMCT AEDs 6:05) soonsigiises ssauwsne 1 , — 
rents oe —_ whe monet _ sy y hs as iain Feilden Publishing Co., Ltd...... 6 
American Circular Loom Co...... 1 Bridgeport Brass Co.............. 1 For Sal 
American Conduit Co............ 1 Brilliant Electric Co.............. 52 vb ; a =a é EI pi We en Gacy ive ‘ia 
American Diesel Engine Co ..... 49 Bristol Co.....................-. 1 Dayton Globe Iron Works Co,.... 25 se : . wee nes sig lala ye 
American Electric & ControllerCo. 27 Bryan-Marsh Co.................. Detroit & Buffalo Steamboat Co.. 48 “yi ia ate pees ; 1 rome: OC, See, ier 
American Electric Fuse Co....... Buckeye Electric Company....... Diamond Meter Co,.............. 15 wh ate age neg sine diinaiataa 
American Electric Sign Co........ 8 Bullock Electric Mfg. Co... ..... Dich! Mfg. Co........... sevens 27 ee a i" tig He os eee se Y 
American Electrical Heater Co.... Bunnell Co.) 3. H... . ces ccnes 48 Dixon, Jos., Crucible Co.....-.... 4 Frink L P- “i pine 58 
American Electrical Mfg. Co..... 4 Bureau of Expert Investigation Dongan Instrument Co....... aes 2a peel re” 
American Electric Telephone Co.. 52  & Construction................ 28 Doubleday-Hill Electric Co....... 26 G 
American Electrical Works. ...... 1 Burke Electric Co................ 16 Downward Light Electric Co..... G. & ee ~d CObceseussys 9 
Aqnerican ainoine C ( av Bs Mfe. Co .. ¢ Duncan Electric Mfg. Co......... 9 Garton-Daniels'Co... ..0:3c0600%0 &. 16 
Ame rican Engine ( O. owksene cease 49 eed B eeney & Mfg. Co ..... pe Guin cn thee. E Seibel 4g General Blectric Oo............... 230 
American Insulating Machinery Byllesby & Co., H. M............ 28 Duvall, E. 's. Ratner 48 General Incandescent Arc Light Co. 
Ws. cansietes peaieworsaes .. d4 D. & W. Fuse Co............000- RRR a Maa) Whe cia cen wisceianso oie eeisrele 10 
American Platinum Works...... 21 Cc Dyers ER. oc sitgmeidetean’ 50 —— —< Battery we TOE CK K. 
steess ‘Situated itt i 1 reen Fuel Economizer Co....... 2 
American ieee Conduit Co... “ Se an Gunn, Richards & Co...... ina 38 
American Vulcanized Fibre Co..... 8 Gary Spring Works.......... ... 6 E 
Arnold Electric Power Station Co. 28 (ase Bros...........ceececc ceeee 47 Eastern Carbon Works....... ... 3 H 
Atchison, Topeka & Santa Fe R. R. Central Electric Co g Eck Dynamo & Motor Works....... 16 H.O. 8. Engineering Co......... 
AtlanticInsulated Wire& CableCo. 50 ¢ iS o/s mpm Edison Decorative & Miniature Hallberg, J. H............. 98 
i a : oo Chase-Shawmut Co...............5,52 Lamp Department......... 12 280° Gilanchett. G60: Pe. 2 sc sacare ak 28 
Atwater Kent Mfg. Works....... Chicago & Alton Railway.. be MidisonWerOo. ..5.0.555) 055 22's 23 Hancock Inspirator Co........... 51 
Automatic Electric Co............ 5° Chicago Edison Co..... ; 1@ Edmonstone Co ............... . 93 Hart & Company...........+..+: 
ae rs g. PWARUES Oi CO so. 5 o.0:5.05:5)s'0)0.00/8-0006 Hartford Time Switch Co 48 
B Chicago Fuse Wire & Mfg C« i Electric Advertising Sign Co.... Hart & Hegeman Mfg. Co. 27 
Babcock & Wilcox Co...... 51 © hicago Insulated Wire ee Electric Appliance Co.. 1 Hart Mfg. Spee aman Basie 
Baker & C 39 Connecticut Tel. & Elec. Co....... 54 Electric Motor & Equipme nt Co.. 23 Hazard PUD On cc ere seas eee 50 
te eee ooo ” Collyer Insulated Wire Co........ 58 Electric Storage Battery Co. 21 Hewitt Electric Co., Cooper... ...... 4% 
Ball & Wood Co..........-- 51 Columbia Incandescent Lamp Co.. Electric Utilities Co. ........ 58 Hill Electric Co., W.S... ....... 27 
Barron & Co., Jas. S. ........... 47 Consolidated Engine Stop Co..... Electrical Appliance Company.... 54 Hobart Electric Mfg. Co.. .... 
Barstow, W.S....... dia 8s 28 Continuous Rail-Joint Co. of Electrical Engineer Institute of Holtzer-Cabot Electric Co.. The... 
Bates Machine Co .......... cae) 64 BENOOR:  -nvcises) | «Sec wncweas 6 Correspondence Instruction... . Hoover, Owens & Rentschler Co.. 
Bates & Neilson.................. 28 Cooper Hewitt Electric Co....... 7 Electrical Testing Laboratories.... 1,4 Howland, Russell ............... 27 
Benjamin Electric Mfg. Co. ..... 21 Corson, Wm. R. C............... 28 Electro Dynamic Co. ....... 49° Hubbell, Harvey c.:00.:. 0vacs.4 0% 47 
Benson & Co., William W........ 50: Couch iGo. BoE. 0.0cavevwacicees's 53 Elwell-Parker Electric Co 16 Humphrey, Henry H.............. 28 


(Continued »n page 24.) 
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New Adjustable Desk Fixture | 


This new desk portable is a well finished adjustable 
fixture that will throw light just where it is wanted ; 
wired with silk cable. 
Edison key socket and 
attaching plug. 
All Ready to Use 

Finished in old brass 
polished brass or antique 








IF IT 1S A PAPER TUBE WE MAKE IT 
SMALL DIAMETERS OUR SPECIALTY 
ELECTRICAL TUBING 


TEXTILE TUBE CO., Fall River, Mass. 







































SELF-LUBRICATING NON-SPARKING 
NON-CUT TING NOISELESS 


copper. 











= Send for 
Will Carry 100 Per Cent. More Load Prices 
than Any Other Brush 
Commutators Last Five Times 
Longer 


Le Valley Vitae Carbon Brush Co. | WHEELER RERLECTIOR Go, 
i 


125 EAST 42d ST., NEW YORK 
156 PEARL STREET, BOSTOP, MASS. 


‘THE 
IN SHEET OR WIRE 
POLK ANCHOR rT iW N | ¥ a 
seein ards a ee SCRAP PURCHASED. 


THE BLADES IN SOLID EARTH AMERICAN PLATINUM WORKS, 
Formeriy CHARLES F. CROSELMIRE. 251 to 265 New Jersey R.A. Ave. NEWARK, N. 1. 



































and 
NO .IN THE HOLE BORED 
FOR THE ANCHOR 
If your dealer can not 
supply them write 
ncmeale lion ROBERT H. POLK 


inthe ¢inch Opened, showing large holding P.0.Box 75, ‘- MEMPHIS, TENN. 





BIN AMEX: For INSTRUMENTS ME'ERS 


INDICATORS, E'C. 
MANHATTAN DIAL COMPANY 
40 Lexington Avenue, - BROOKLYN. N.Y 


























hole 
L. & L. Lighting Speciale 

B = NJ A M IN Adjustable I = Pipe Elbow 

GA Moulding Fixture Tubular Reflector 

+ at Sind ter Ganlinis ot Gpacennen 
W | R F [ 5 § § .wocn ee = LOWE & LEVERIDGE parenrees « uanuractunens 
4 183 Creenwich Street, New York, U. S. A. 
No. 875-0 





CLUSTERS 


Style No. 7 here shown is one of our leaders. 
It has a reliable indicating switch which is a 
great convenience. 


VOLT AND AMMETERS 


DIRECT OR ALTERNATING 


High-Grade Instruments at 
Reasonable Prices 





SEND FOR NEW CATALOG Send for Seeepee and Discounts 


BENJAMIN ELECT, MFG. COMPANY 


CHICACO NEW YORK 


DONGAN INSTRUMENT COMPANY 


ALBANY, N. Y. 

















an ynEG cON 


F yee GRA 


0 0 
ee CLA 
ri SALT so “— 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 


MANUFACTURER OF THE 


‘Chloride Hccumulator”’ 


For Central Stations, Electric Railways, Isolated Lighting and Power 
Stations, Fire Alarm, Telegraph, Telephone, Train Lighting, etc., etc. 


PRICE LISTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST 























——SALgs OFFICES—— 


PHILADELPHIA: NEW YORE: Boston: CHICAGO: St. Louis: SAN | RANCISOO: CLEVELAND: HAVANA, CUBA: _ CANADA: 
Allegheny Ave. & 19th St. 100 Broadway 60 State St. Marquette Bldg. Wainwright Bldg. Rialto Bldg. Citizens’ Bldg. G. F. Greenwood, Mer. Canadian Gen. Elec. Co. Ltd 
34 Empedrado Street Toronto 
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“The Recognized Authority on Wiring and Construction.” 


—The Electrical Journals of the United States and England 


By H. C. CUSHING, Jr., A. 1. E. E. 
OVER 89,500 SOLD Formerly Electrical Inspector ee ue Board of Fire 


Underwriters and the Fire Underwriters’ Tariff 
Association of New York. 





{Oth YEAR (Oth EDITION 


Standard Wiring 











is the only book on Electric Wiring and Construction 
endorsed and recommended by every Board of Fire 
Underwriters in the United States, because it is the 
only one kept up to date and revised every year in 
strict accordance with every rule and requirement ot 
the Underwriters’ National Electric Code, which it 
contains explained and _ illustrated. 


It contains every necessary table, rule and formula 
for every class of inside and outside wiring for direct 


and alternating currents, with 73 illustrations. 


In use by 89,500 Electrical Engineers, Central Sta- 


tion Men, Contractors and Wiremen. 


“It settles disputes, and, if referred to before wir- 


ing, prevents disputes.” 
g, | pules. 


Sent to any address in the world, postpaid, on 


$1.00 


receipt of price— 








Electrical Review Publishing 


Company 
13-21 Park Row, - - NEW YORK 





“The Best Book on Wiring Ever Produced.” 


—E. T. BIRDSALL, M.E., A. 1. E. E. 
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Even Our Competitors 





Can't find a point to challenge in this snap 


“_ 
switch. 
NVERTER We’ve tried to find its WEAKEST point by 
putting it through all the tests known in 
: : ; ** switchdom.” We've not YET found the 
An obsolete motor is 2 constant discount on your income. WEAK tenes § b intel 
i can’t do a thoroughly ‘os5 business nless v ive It has phosphor-bronze contacts—all mech- 
beg — bai pe . ghty 0% busisess unless your motive anism is hardened steel. And the price 
power is as good as you can get. is a feature—Write 
I ays in profits, increasing business an 22 Sus S 
. PEEe ER Done, SAResene. Dumnees Gnd peeinen Cominet MARSHALL ELECTRIC MFG. CO. 
to have a twentieth century equipment and every facility for doing 201 Connsces@Stecet Besten.“Mase 
work ‘‘ right.” gress, a . 
PEERLESS MOTORS contain the best material and workman- 
ship that brains and money can bring together, and the experience e 
of many successful years of motor making into the bargain. 
There are many good arguments why you should buy our 
motors, but none as good as the motors themselves. 


THE PEERLESS ELECTRIC CO. 
WARREN, OHIO 
Transformers and Fan Motors 

















WE MADE IT 


IT’S THE 


Largest ii: World 


WE MAKE SMALL ONES TCO 
Write us to-day 
The Electric Motor and 


Equipment Co. 
113 Beaver St., NEWARK, N. J. 
































EDISON PRIMARY BATTERIES 


FORMERLY EDISON-LALANDE 


The name of Edison attached to an article is in itself a guarantee of excel- 


lence, for the electrical profession and trade know that Mr. Edison takes 

great pride in the quality of everything bearing his name, especially goods 

made at his own factories in Orange, as is the case with Edison Primary Cells. 
Send for Catalogue No. 3. 


Anas Eso EDISON MFC. Cco., NEW YORK: 83 Chambers Street 


Factory, ORANCE, N. J. CHICAGO: 304 Wabash Avenue 








Saving in Fuel 


10 to 20 per cent 


That is what we have done 
and are still doing in electric 
light and power plants 
throughout the world. 
Designed for high of 
pressure. 

Natural or mechanical draft. 








low 


The Green Fuel Economizer Co. 


ELECTRICAL REVIEW 











Vol. 45—No. 27 





Matteawan, New York, U. S. A. 


Boiler Capacity Increased 


20 to 40 per cent 


May we send our book 
“ Green’s Economizer ” 


explaining how we do it? 





We 
plants without Economizer. 


install mechanical drait 





ALPHABETICAL INDEX. 
(Continued from page 20.) 


H 
Hunter Fan & Motor Co.......... 


: 
Lilinois Central RB. RB... 5... 
Incandescent Electric Light Mani,-- 
ulator Co. 
India Rubber & Gutta 
Insulating Co 
Indiana Rubber & Insulated Wire 
£90 vawenne ness oiews abe: 
Internat’] Correspondence Schools 
Inventive Age Publishing Co. 
Iron City Engineering ObiNaeae: 


J 
Jandus Electric Co.........-...6. 
Jantz & Leist Electric Co.. 
JeRTCY MICO. ..icccciss sores 
Jessop & Sons, Wm............6. 
Johns-Manville Co., 
Johnson & Morton............... 


Percha 


Kellogg Switchboard and Supply 

(ee ere ree ee re 
Kelly, John F., Engineering Co.. 
Keystone Elec tric Co 
Klein & Sons, Mathias.... ....... 
Knott Apparatus Co., L. E....... 
Knowles Edward R............. 


Lackawanna Railroad............ 
Lawrence Electric Co., F. 
Leclanche Battery Co 
Leeds & nage si Co. 

Leffel & Co., James..... 

Le Valley V jtae Carbon Brush Co. 
Linder & Co., H. J 
Locke Insulator Mfg. Co........ 


16 














4000 H. P., 





S. MORCAN 


NMicCORMICK 
TURBINES 


72 tt. head, arranged to drive gen- 
erator and a single turbine 
Five setti: gs built for the Hudson River Water 
Power Company’s Spier Falls plant and 14 pairs 
51 inch for their plant at Mechanicsville, N. Y. 
Write for catalogue it contemplating purchase of turbines. 


SMITH COMPANY, 


PAIR 


to drive exciter. 




















L 
Lombard Governor Co..........- 
Lowe & Leveridge 
Lundin Electric & Machine Co.... 
Lynton; TQM Al 26:5 sce% poses ee 


M 
Machado & Roller.... 
Macon-Evans Varnish Co......... 
Manhattan Dial Co......... ..... 
Manhattan Electrical Supply Co.. 
Marsal WD. oss. 0: snisie seas ; 
Marshall Electric Mfg. Co......... 
Matthews & Bro., W.N......... 
McGill University................ 
McMeen, Samuel G.............. 
iu Cag le 3 eb fc) RS 
Mershon, Ralph D................ 
Michigan Central.............2.06...% 
Miller Anchor Co................ 
Miller, Kempster B.............. 


24 
et 


28 


29 


M 
PAD OTO AMON. occ oes coasts Sun 1 
Morse Twist Drill/Co.......0s6cc0 
ROR OO i ais Soe i kia Sn ees 
LT OL Bcc C0 g rs 29 
N 
National Battery Co.............. 9 
National Conduit & Cable Co..... 1 
National Electric Co. PR Se 
National India Rubber * 
New England Butt Co........... 10 
New England Engineering Co. 29 
New England Motor Co. .. ..... 50 
New Jersey Central RoR. .....0.. di 
New Process Raw Hide Co...... 
Newton Machine Tool Wks. Inc.. 
New York & Ohio Co. 
New York Cent. & Hud. Riv. R. R. 


New MOL Coll COs. .6ccs cede cece: 
New epee Insulated Wire Co..... 1 








(Continued on dai 25 ) 


YORK, PA., U.S 
176 Federal’ Street, Boston, Mass. 
N 
New York ee Ob; eer ice’ 54 
North Electric Co.. ‘ ic “0B 
ORONIGE OO) soraclens aceon oe eis jh 
Olds Gasoline Engine Works...... 48 
Osburn Flexible Conduit Co....... 58 
Ostrander, W OR. COs. sa. 0.3.5 1 
P 

PAISte OO. EE vec ace niveleivie teak: 30 
Pairpoint Corporation. ... ... 
Pass & seymour, Ine¢. 0.05.65...» 
PCOnICHS DIGCEBIC OO, «6666654. 23 
Pennsylvania Railroad....... ... 
ROR OLA IED AWW orca satan scree weir 2s 52 
Phoenix Glass COs. 6.5% cas oes 1 
PREIBMOOs. sciccacaeesceeue ets 47 
Phillips, Eugene F., Bare and In 

SULALSM WINES ccc acicneec ale ise I 














most 


Risdon-Alcott Turbine 


MOUNT HOLLY, NEW JERSEY U.S.A. 


RISDON CELEBRATED TURBINE 
ALCOTT HIGH DUTY TURBINE 


ON HORIZONTAL or VERTICAL SHAFTS 


Co. 


These Turbines are recognized as the 
effective Water 


Wheels made. 


Your inquiries should come direct to 
us for this class of machinery. 











Water Wheel Governor's 
Standard of the World 


Twelve types controlling 400,000 
horse-power are in use. 

Write for catalogue and list of several 
hundred plants where they are in use 


The Lombard Governor Co. 


36 WHITTIER ST., BOSTON, MASS 


OUR 


ARE THE 











| WHEN ADDRESSING ADVERTISERS, PLEASE MENTION THIS PAPER. 














WHEN 


Writing for catalogues, information or prices, YOU WILL CONFER A FAVOR 
on both the ADVERTISER and the PUBLISHER by mentioning the fact 
that you saw the advertisement in the ELECTRICAL REVIEW. 
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American 


THE NEW AMERICAN TURBINE 


Electric Power Transmission 


The illustration shows the interior of the power house of the Royal Aluminum Co. 
at Shawinigan Falls, Quebec, in which are two pairs of 59-inch cylinder gate New 
urbines, with Westinghouse Generators coupled on each end of shaft. 
One of these wheels was tested in the Holyoke Testing Flume and gave an efficiency 
ot 85.32 per cent. Each pair of these wheels is developing 3,200 H. P. under a 
head of 125 feet. The Royal Aluminum Company have recently placed an order 
with us for a third unit, to be in every respect similar to the other two. 


State your requirements and send for catalogue 


THE DAYTON GLOBE IRON WORKS CO. 


90 S. Ludlow Street, DAYTON, OHIO, U. S.A. 
Agents for Pacific Coast Pelton Water Wheel Co., San Francisco, Cal. 

















a 


must govern or it is worse than 
useless. 
pensating Governors are in suc- 
cessful use on power and lighting 
plants. 


| WOODWARD GOVERNOR CO. 


A WATER WHEEL 


GOVERNOR 


Hundreds of our Com- 


They must be good. 


Let us send you our catalogue 


656 Race St., ROCKFORD, ILL. 





Handsome and Efficient 


NET $ () PER 
PRICE Q, DOZEN 


Swe A Rea Gren Our 
ALUMINUM 


PARABOLIC 


REFLECTORS 


“CLAMP THE LAMP” 


The Sarco Company 
906 SIXTH AVENUE, KEW YORK CITY 








| WHEN ANSWERING ADVERTISERS PLEASE MENTION THIS PAPER. 








P 

Phillips Insulated Wire Co...... 

Phosphor-Bronze Smelting Co... 

Pisnolet. Louis M. . 5... 600600. 
Pittsburg Blue Print Co.......... 
Platt Tron Works Uo........4...... 
Polis, (ROMGEG EE. o. se.0c csc ee 5 ee 
Polytechnic Institute of Brooklyn. 
Prentiss Clock Improvement Co.. 
Prometheus Electric Co...... ... 


Rae, Frank Bo. 2.22. oii oesecx 
Reisinger, Hug... 25. cc600c88 ees 
Reynolds Elec. Flashe: 
Reynolds Mfg. Co 
Risdon-Alcott Turbine Co.... 
Rittenhouse-Miller Co.. ........ 
Robbins & Myers Co ... ...... 
Robert Instrument Co........... 
Robertson & Sous, James L...... 
Robins Conveying Belt Co....... 
ERGO L AUUIMEB Ee crds  cosPe fos Sons eb oRiace.< 
Roebling’s Sons Co., John A. ... 


Ss 
Safety Insulated Wire & Cable Ce.. 
Sarco Co 
Samson Cordage Works.......... 


Mtg. Co, 


58 
50 
50 


47 


ALPHABETICAL INDEX.—( Continued from page 24.) 


Ss 

Sauquoit Silk Mfg. Co....... ... 4 
Schwerdtle Stamp Co........... 50 
Shelby Electric Company ......... 
Siggers G Siggers... <..cscs6 6 48 
Signaloid Chemical Works........ 
Simplex Electrical Co............ 1 
Simplex Electric Heating Co..... 8 
Smith Company, 8. Morgan ..... 24 
somerset. Pie... i. 0c .0e. esis Serna 4 
Southern Mls... 260s cece eic ed ces 30 
Sprague Electric Co..........-.. 30 
Standard Electrical Mfg. Co...... 8 
Standard Paint Co... ......... . A 
Standard Underground Cable Co.. 1 
Stanley Instrument Co........ .-. 8 
Stanley & Patterson........ ... 4 
Stanton, Le Roy W ..:..ccccessne 29 
Sterling Varnish Co........ 30 
SGivanne Olean), aacc waists ele nies 48 
Sth, Prederick: 5) 2<.....0%0c ««e<s 29,50 
Stow Manufacturing Co.......... 
Stromberg-Carlson Telephone 

MES ©0550. ceanccideseceeenes 53 
Stuart-Howland Co.......-+++++: 


T 
Technical Press’ Association. .... 4 
Fextile: Tubing C0i< si. ccsses. sc: 21 
Thomas & Sons Co., R.... ..... 
Thresher Electric Co........... 14 
Poemine Cos, Code. oe cccccsnees 
Townsend, Fitzhugh .... ....... 29 
Triumph Electric Co........... . 16 
Trumbull Electric Mfg. Co....... 
U 
U.S. Battety C0. 200). -ccccctcee. 58 
U. S. Mineral Wool Co... ...... 6 
Vv 
Valentine-Clark Co............. 52 
Vanderman Plumbing & Heating 
WWadlelciednclaadne ean coeue wale eee } 
Van Nostrand Company, D...... 
Vinduet Mila C0... 6 ccieceee 54 
WwW 
Wagner Eiectric Mfg. Co........ 17 
Waloh’s Bone €6) ...cccacesccs . 48 


(Continued on page 26.) 


Wanted 
War Department 
Warner Arc Lamp Co............ 
Warren Electric Mfg. Co. 
Warren Electric & Specialty Co 
Waterbury & Company.......... 
WRGIINNU tw ck ils cc wae cnes i 
Wendell & MacDutffie............ 
Wesco Supply Co 
Western Electric Co.............. 
Westinghouse Air Brake Co..... 


Westinghouse Electric& Mfg.Co...56,57 


Westinghouse Machine Co...... 
Weston Electrical Instrument Co. 
Wheeler Reflector Co. .. 

White & Co., J. G 
Whitney Electrical Inst. Co....... 
Wiley & Sons, John 
Willard Storage Battery Co....... 
Wilmerding, C. H. , 
Wilmington Fibre Specialty Co... 
Wirt Blcettie Cth... o.  cscc ie ccccs:. 
Woodward Governor Co......... 
Wyckoff Pipe & Creosoting Co... 


Y 
Yost Electric Mfg. Co............ 


50 
50 


~ 


48 


30 





SAMSON 


TURBIN 











removed. 


of alignment. 


The bolt on which the gates on our SAMSON TUR- 
BINES oscillate cannot move a fraction of an inch 
unless the PATENTED LOCK NUT on top is 


This prevents the gate from getting out 








JAMES LEFFEL & CO., 


No. 304 Lagonda Street. 
Springfield, whio, U.S.A. 























DOUBLEDAY-HILL 
ELECTRIC CO. 


PITTSBURG, PA. 





Rock Drills 


The Adams All- 
Steel Electrically 
Driven Rock Drill 





SAVES 80 PER CENT IN 
FUEL COST. 
1 to 2 Horse-Power 
Operates It. 


SAVES 75 PER CENT IN 
ERECTION COST. 
Small Compact Plant, 
or run from Lighting 
Company’s [lains. 


SAVES 75 PER CENT 
IN TRANSPORTATION 
CHARGES. 
Wire Is Used Instead of 
Pipe, Being Much Cheap- 
er in Purchase and to 
Install. 


SAVES 30 PER CENT IN 
FIRST COST OF INSTAL- 
LATION. 





For Mine or Quarry 
Work 


Write for Bulletin 


HIGHEST GRADE 
LOWEST PRICE 
QUICKEST DELIVERIES 
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CLASSIFIED INDEX—(Continued rom page 25.) 


Adjusters, Incandescent Lamps. 


Applied Device Co. 
Incan. Elec. Light Manipulator Co. 


Air Compressors. 
National Electric Co. 
Platt Iron Works Co. 
Alternators. 
Fort Wayne Electric Works. 
General Electric Co. 
Lockwood, Jos. E. 
National Electric Co. _ 
Warren Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 
Anchors, Guy. 
Matthews & Bros., 


Miller Anchor Co 
Polk, Robert H. 


Aununciators. 
Stanley & Patterson, 

Batteries, Primary. 
Aierican Carbon & Battery Co. 
Bunnell & Co., J. HU. 
Burnley Battery & Mfg. Co. 
Eastern Carbon Works, 
Edison Mfg Co. 
Electric Motor & Equipment Co. 
G. & C. Dry Battery Co. 
Lawrence Electric Co., F. D. 
Lec!anche Battery Co. 
New York Coil Co. 
Wesco Supply Co. 

Batteries, Storage. 
American Battery Co. 
Chicago Storage Battery Co. 
Columbus Storage Battery Co, 
Electric Storage Battery Co. 
Gould Storage Battery Co, 
National Battery Co. 
New England Motor Co. 
Smith Storage Battery Co. 
Willard Storage Battery Co. 


Bells. 


Hill Brass Co., N. N. 
Ostrander & Co., W. R. 


Belt Conveyers. 
Robins Conveying Belt Co. 

Belt Dressing. 
Dixon Crucible Co., 


Blowers. 
Green Fue] Economizer Co. 


Blowers (Steam Turbine). 
De Laval Steam Turbine Co. 


Boilers. 
Allis-Chalmers Co, 
Babcock & Wilcox Co., The. 
Stirling & Co., The. 
Westinghouse Church Kerr & Co. 


Books, Technieal. 
Cushing, H. C. 
Electrical Review Pub. Co 
Munn & Co. 
Powers & Co., E. L. 
Spon & Chamberlain. 
D. Van Nostrand Co. 
Wiley & Sons, John. 


Brackets. 
C. L. Peirce, Jr. 


Bridle Rings 
Barron & Co., 


Brushes, Dynamo. 
Eastern Carbon Works, 
Le Valley Vitae Carbon Brush Co. 
Mullinex Eleetric Co. 
Wirt Electric Co. 
Cable Hangers. 
American Electric Fuse Co. 
Barron & Co., Jas. S. 
Standard Underground Cable Co. 


Cabling Machines. 
New England Butt Co. 


Calculating Machines. 
Calculagraph Co. 


Car Heaters. 
SIlmpiex Electric Heating Co. 


W. L. 


Joseph, 


Jas. S. 


Carbons. 
American Carbon and Battery Co. 
Consumers’ Carbon Co. 
Eastern Carbon Works. 
General Incandescent Are Light Co. 
sears Carbon Co. 
eisinger, Hugo 
Webb, Alfred T. 


Castings. 
Franklin Mfg. Co. 
National Electric Co. 
New England Butt Co. 
Phosphor-Bronze Smelting Co., Ltd. 


Circuit-Breakers. 
Cutter Electrical Mfg. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Hartman Circuit Breaker Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Cleaners, Incandescent Lamps. 
Incan. Elec. Light Manipulating Co. 


Climbers. 
Klein & Sons, Mathias, 


Clock Switches. 
Calculagraph Co. 


Clusters. 
Benjamin Electric Mfg. Co. 


Coal Handling Machinery. 
C. W. Hunt Co. 
The Jeffrey Mfg. Co. 


Coal Mining Machinery. 
General Electric Co. 
The Jeffrey Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Coloring Compound. 
Signaloid Chemical Works. 


Commutator Lubricant. 
Allen & Co., L. B. 
Hart & Co. 


Condensers (Electric). 
Marshall, Wm. 


Conduits. 
American Circular Loom Co. 
American Conduit Co. 
American Stone Conduit Co. 
American Vitrified Conduit Co. 
Camp Co., H. B. 
Gest, G. M. 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co 
Rittenhouse-Miller Co. 
Standard Vitrified Conduit Co. 
Sprague Electric Co. 
Wyckoff Pipe & Creosoting Co. 


Conduit Benders. 
Church, L. H. 
Benson & Co., Wm. W. 


Conduit Rods. 
Barron & Co., Jas. 8. 
Cope, T. J. 

Connectors and Terminals 
McIntire Co., The C 


Construction. 
J. G. White & Co, 
New England Engineering Co. 


Construction Supplies. 
Barro: & Co., Jas 
T. H. Brady. 


Controllers. 

American Electric & Controller Co. 

Cutter-Hammer Mfg. Co 

Simplex Electric Heating Co. 

Wirt Electric Co. 
Cord Adjusters. 

Seaman, J. H. 
Cord & Rope. 

Samson Cordage Wks. 
Cross-Arms, Brackets, Pins, Ties. 

Climbers, Ete. 

Central Electric Co. 

Klein & Son, Mathias. 

Phelan, D. W. 

Valentine-Clark Co. 

Wyckoff Pipe & Creosoting Co, 
Dials. 

Manhattan Dial Co. 


(Continued on page 28.) 


Dimmers. 

Cutler-Hammer Mfg. Co. 
Wirt Electric Co. 

Dynamos and Motors. 
Akron Electrical Mfg. Co. 
Bullock Electric Mfg. Co. 
Burke Electric Co. 

Central Electric Co. 
Crocker-Wheeler Co. 

Dustin Co., Chas. E. 

Eck Dynamo & Motor Works. 
Electro Dynamic Co. 
Elwell-Parker Electric Co. 
Engineering Co. of America. 
Fort Wayne Electric Works, 
General Electric Co. 

Gen’! Incandescent Arc Light Co. 
Hertner Electric Co. 

Hobart Electric Mfg. Co. 
Holtzer-Cabot Electric Co. 
Jantz & Leist Electric Co. 
Jordan Bros. 

Keystone Electric Co. 
Lockwood, Jos. E. 

National Electric Co. 

New England Motor Co. 
Peerless Electric Co. 

Ridion Co., Frank 

Robbins & Myers Co. 
Sprague Electric Co. 
Stanley Electric Mfg. Co 
Star Dynamo Works. 

Stow Manufacturing Co. 
Thresher Electric Co. 
Triumph Electric Co. 
Wagner Electric Mfg. Co. 
Walsh’s Sons Co. 

Warren Electric Mfg. Co. 
Wesco Supply Co. 

Western Electric Co. 
Westinghouse Church Kerr & Co. 


Westinghouse Electric & Mfg. Co. 


Wood Electric Co., Charles N. 
Electric ( ooking Apparatus. 

Prometheus Electric Co. 

Simplex Electric Heating Co. 
Electric Copiers. 

Pittsburg Blue Print Co. 
Electrica: Decorations. 

Electric Motor & Equipment Co. 
Electric Lighters. 

Electric Contract Co. 

Stanley & Patterson. 
Electric Locomotives. 

General Electric Co. 

The Jeffrey Mfg. Co. 


Westinghouse Electric & Mfg. Co. 


Electrical Instruments. 
Bossert Electric Construction Co. 
Bullock Electric Mfg. Co 
Bunnell & Co., J. H 
Electrical Testing Laboratories. 
Fort Wayne Electric Works. 
General Electric Co. 
Gen’l Incandescent Are Light Co 
Johnson & Morton. 
Leeds & Northrup Co. 
Machado & Roller. 
Pignolet, Louis M. 
Wagner Electric Mfg. Co. 


Westinghouse Electric & Mfg. Co. 


Electric Soldering Irons. 
American Electrical Heater Co. 
Prometheus Electric Co. 
Simplex Electrical Co. 


Electrical Supplies. 
American Electric Fuse Co. 
Barron & Co., Jas. S 
Bates & Neilson. 

Central Electric Co. 
Chase-Shawmut Co. 

Edwards & Co. 

Electric Appliance Co 

Electric Motor & Equipment Co 
Ewing-Merkle Electric Co. 

F. D. Lawrence Electric Co. 
General Electric Co. 

H. O. S. Engineering Co. 
Johnson & Morton. 

Manhattan Electrical Supply Co. 
Marshall Electric lee Co. 
Paiste Co., 

Sarco Co. 

Stanley & Patterson 

Wesco Supply Co. 

Western Electric Co 


Westinghouse Electric & Mfg. Co, 
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Manufacturing Costs Greatly Reduced 


BY THE USE OF THE 


Kha 


THE NEW MOTOR CONTROLLER 


ASK FOR BULLETIN No. | — nee EXPLAINS 


re ate sey Aye H. Ryle “alee on rd, covering 
ud-Pr g Devices.” 


TRADE MARK 


Licensed t 
“No ve “Benegal 


AMERICAN ELECTRIC & CONTROLLER co. 


12 Dey Street, NEW YORK 


KEEP IT CIRCULATING 
THE AIR 


A DIEHL EXHAUST FAN WILL DO IT 


DIEHL MANUFACTURINC CO. 
ELIZABETHPORT, N. J. 


BRANCH OFFICES 


NEW YORK BOSTON 
569 Broadway 128 Essex Street 


PHILADELPHIA 
1217 Filbert Street 











STUART-HOWLAND CO. 
Largest Line of RAILWAY, TELEPHONE 
add LIGHTING SUPPLIES in New England 
th 4-5 WINTROP SQUARE and 261-287 DEVONSHIRE ST. 
BOSTON 











Send 
for 
Catalogue 


Knife Switches of Every Description 





W. S. HILL ELECTRIC COPMPANY, New Bedford, Mass. 
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“HART” and “H & H” 
SWITCHES 


Stand Alone for 


SAFETY 

DURABILITY 
EFFICIENCY 
AND PERFECT 
OPERATION 


Do You Want Proof of Their 
Superiority ? 


ASK ANY SUCCESSFUL ELECTRICIAN 

















Hartford, Conn. 


(2) 


92 Union Place 











28 ELECTRICAL REVIEW 





Vol. 45—No. 27 





wou! DIRECTORY of ENGINEE 


CONSULTING 
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SPECIAL 
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ARNOLD ELECTRIC POWER H. M. BYLLESBY & CO. J. H. HALLBERG 


STATION COMPANY (Incorporated) CONSULTING ENGINEER — 
NEERS. INSTRUCTORS Electric Light, Power and ag tain 
ENGINEERS, CONSTRUCTORS. Plants—Suggestions to Secure Econ- 
For Complete Electric Plants. ENGINEERS omy, Specifications, Examinations 
Results Guaranteed. and Reports. 
SUITE, 1539 MARQUETTE BLDG., CHICAGO. NEW YORK LIFE BUILDING 45 BROADWAY New Von: 
New York Office, 711 Transit Building. CHICAGO, ILL. Long-Distance Telephone 4578 Broad 








THE JOHN F. KELLY 
ENGINEERING CO. 


Consulting and Contracting Engineers 


149 BRoapway, New YORK 
’Phone-7259 Cortlandt 











| WILLIAM S. BARSTOW WM. R. C. CORSON GEO. T. HANCHETT 
Consulting Electrical Engineer CONSULTING ENGINEER = 9 
56-58 Pine Street, New York City , Plans, specifications, fu perintendence ot CONSULTING anp 
Examinations and Reports on Elec- weg ot bad Bes og pwn bonny on under 
tric Properties. Estimates, Specrfi- canal cs ELECTRICAL ENGINEER, 
cationsand Plans for Electric ight- bats machine design. 
ing, Power and Railway Plants. Reports. Laboratory tests and experi- 
TELEPHONE 2730 JOHN ments. 114 Liserty Street, New York. 
Western Office “The Portland,’ Portland, Ore. 36 Peart Sr., HartForp, Cr. 











EDWARD R. KNOWLES €:&: 


aig ENGINEER anp 
LECTRIC POWER EXPERT 


Examinations, Tests Lael Berets made. 

and Specifications dra Installations Pini 

out anda superinte: nded. SMnetitnary Electrically 
juip and Standardized. rt in ratent 

Litigation. Inventions developed. 


186 Liserty Sr., New York City 











Bates & Neilson HORATIO A. FOSTER 9 HENRY H. HUMPHREY 


Consulting Electrical Gtecinins Gaylacer CONSULTING ENGINEER 








Engineers Consultation and reports upon new ; ; nae 
. projects. Investigation of lighting, Central oe Stations 
42 Broadway New York railway and power properties. Electric Power Transmission 
Recommendations concerning alterations, 650 JLLIT NILDING ae , 
extensions and proposed new installations 350 BULLITT en 9p ea Suite 1305, CHEMICAL BLpG., St. Louis 


involving electrical questions. 








LAMAR LYNDON, 


CONSULTING 
ELECTRICAL ENGINE&K 
Long Distance Power Transmissio: 


and Alternating Current Problems 
a Specialty 


Park Row BuILpinG, New Yorn 








EXPERT INVESTIGATION COSTS: Iron City Engineering Company 





AND CONTRACTING ELECTRICAL 
CONSTRUCTION | GUNN, RICHARDS & CO. ENGINEERS 
The investigation of properties, fran- | re eer A 

chises, patents, etc. Tests, plans and specifi- Production Engineers and Accountants Power and Light Installations 

cations. Supervision of contracts and | 

management of properties. WALL STREET EXCHANGE BLDG. Bell L. D. Tel. 1599 Court 

9 J 4 41 WALL STRKET—43-49 EXCHANGE PLACE 
oS Massan Se., New Yous Ath StiNew YORK Cary Frick Bldg. Pittsburg, Pa. 


| Jas, B, CAHOON, Pres. J.T. BROWN, JR., Secy 





THOS. J. McTIGHE, fensuttins 


Mechanical, Reports, 

Electrical, Estimates, 

Mining, Supervision, 
Inventions. 


106 FULTON ST. NEW YORK 














CLASSIFIED INDEX 


(Continued from page 26.) 


Elevating & Conveying Machinery. Engineers and Contractors. Fuses. : ' ; 

Jeffrey Mfg. Co. Knowles, Edward R. American Electric Fuse Co, 
United Telpherage Co. Lyndon, Lamar. Chase-Shawmut Co. ag 
Engines, Gas and Gasoline. McTighe, T. J. Chicago Fuse Wire & Mfg. Co. 

Olds Gasoline Engine Works. Mershon, Ralph D. D. & W. Fuse Co. 
Westinghouse Machine Co. Muralt & Co. ; General Electric Co. 
Engiues (Steam). New England Engineering Co Johns-Manville Co,, H. W. 
Allis-Chalmers Co. Power Installation Co. Lawrence Electric Co., F. D. 
American Diesel Engine Co. Rae, Frank B. Fuel Economizers. _ 
American Engine Co. Roe & Co., Albert . Green Fuel Economizer Co. 
Ball & Wood Co. Stanton, Le Roy Ww Gaskets. 
Buckeye Engine Co. Townsend, Fitzhugh. U. S. Mineral Wool Co, 


Turbine Engineering Co 


Dustin, Chas. E. Westcott. Gee. F 


Hoovens, Owens & Rentschler Co 


Gears. 
New Process Raw Hide Co, 


Morris Company, lL. P. , White & Co., J. G. 

Rossiter, wig ern & Co. i Wilmerding, C. H. >. : ; . 

Van Loan Co., I. S. Fans and Fan Motors. ixon Crucible Co., Jos. 

Westinghouse chine Co. Central Electric Co. Globes, Shades, Ete. 
Engine Indicators. Colonial Fan and Motor Co, Frink, I. P 

Ashcroft Engineering Co Diehl Mfg. Co. Holophane Glass Co, 
Eavine-Stove _ Electric Motor & Equipment Co. Pheenix Glass Co. 

Consolidated Engine-Stop Co Fort ey Electric Works. Wheeler Reflector Co. 
Engineers and Contractors. | General Electric Co. ‘ Heating Apparatus. 

Arnold Electric Power Station C Gen’l Incandescent Are Light Co. American Electric Heater Co. 

Bake Papo Ww Ae sieineasemabait Green Fuel Economizer Co. Prometheus Electric Co. 

neuen. Ww. . Hunter Fan & Motor Co. Simplex Electric Heating Co. 

Bates & Neilson Sete ra ete yom House Goods. 

Bryan, Wm. H. Sore aaa Elecaric Co, Central Electric Co. 

Bureau of Expert Investigation and Stani “ Patterson. Ostrander & Co., W. R. 

Inspection ee ee a” Hoisting Machinery. 
we ; Western Electric Co. 


Jeffrey Mfg. Co. 
Igniters (Gas Engine). 
Dayton Electrical Mfg. Co. 


Byllesby = ey M. Westinghouse Electric & Mfg. Co 
Cahoon, James Blake. Fibre Specialties. 


Corson, Wm. R. C. a 

Engineering Co. of America. Z Wilmington Fibre Specialty Co. Injectors. 

Evans & Co., W. R. F ixtures (Electric). : Hayden & Derby Mfg. Co. 
Foster, Horatio A. Benjamin Electric Mfg. Co. Lunkenheimer Co., The. 

Gunn, Richards & Co. Flashers. - Instruments. 

Hallberg, J. H. Electric Motor & Equipment Co. Bristol Co. 

Hanchett, George T. Reynolds Electric Flasher Mfg. Co. — Bullock Electric Mfg. Co. 
Humphrey, Henry H. Reynolds Mfg. Co. Dongan Instrument Co. 

Iron City Engineering Co Flexible Shafting. Gen’l Incandescent Are Light Co. 
Kelly Engineering Co., John F. Stow Manufacturing Co Jewell Electrical Instrument Co. 


(Continued on page 29,) 


~ 


Instruments. 


Keystone Electricai Instrument Co. 
Knott Apparatus Co., L. E 
Leeds & Northrup Co, 

Machado & Roller. 

Oelschlaeger Bros. 

Pignolet, Louis M. 

Robert Instrument Co. 

Stanley Instrument Co, 

Wagner Electric Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


Insulating and —_ Silks. 


Sauquoit Silk Mfg. C 


Insulators and insulating Materia. 


American Vulcanized Fibre Co. 
Case Brothers. 

General Electric Ce. 
Hemingray Glass Co. 
Macon-Evans Varnish Co. 
Okonite Co, 

Standard Paint Co. 

Standard Underground Cable Co, 
Sterling Varnish Co. 

Textile Tube Co. 

Thomas & Sons Go... R. 


Iridio Platinum, Wire and Sheet. 


Baker & Co., Inc 


Junction Boxes. 


Bossert Electric Construction Co. 
Gen’! Incandescent Arc Light Co. 
Johnson & Morton 

Lamps, Are. 
Adams-Bagnall Electric Co. 
American Electrical Mfg. Co. 
General Electric Co. 
Gen’! Incandescent Are Light Co. 
Jandus Electric Co. 
Nernst Lamp Co. 
Toerring Co., C. J. 
Warner Arc Lamp Co. 
Western Electric Co. 
Westingnouse Hlectric & Mfg. Uo 
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ELECTRICAL 
MECHANICAL 
CONSULTING 





| DIRECTORY or ENGINEERS 


CONTRACTORS 
SPECIAL 
INTERESTS 














RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
| ee ENGINEER 


Estimates, Re Plans, Specifications and 
| Supervision 2 Tloctrie Lighting, Railway and 
Power P| 


Long Distance Power Transmission. 


1r Pine Street 
Street Railway Chambers 


New York: 
| MONTREAL: 





r MURALT & CO. 


CONSULTING AND 
CONTRACTING ENGINEERS 





25 Pine Street New York 


Complete Electric Plants. Alternat- 
ing-Current Systems a Specialty 





New England Engineering Co. 


roo BROADWAY, 


WATERBURY, 
New York 


ONN. 

Electric Railways, Electric Light 
and Power Plants, Gas and Water- 
works, or any other’ engineering instal- 
lations built or remodeled. 








- KEMPSTER B. MILLER 


SAMUEL @. McMEEN 


Consulting Engineers. . 
Telephone Installations 


| 1442 Monadnock Block, . 


ILLINOIS 


° CHICAGO, 








Electrical and Mechanical Engineer, 


| FRANK B. RAB, 
| 


Avpricu Court, 45 Broapway, 


New York. 
De Specifications, Estimates, Valua- 
tions, on aes Expert Work. Electric Rail- 
and Power Transmissions, 
Hydraulic Work. 


LE ROY W. STANTON 


CONSULTING 

TELEPHONE ENGINEER 
Plans, Specifications and Supervision 
of Installation of Complete Telephone 
Plants. Special Reports on Tele- 


phone Properties and Apparatus. 
411 Electrical Building, Cleveland, Ohio. 





ALBERT ROE 
ELECTRICAL AND MECHANICAL ENGINEER 


| 135 Firta AvenuE NEW YORK 
| TEL.—1950 GRAMERCY. 


Design and Construction of Electric 
Lighting Systems and Power Plants. 
Examinations, Reports, Tests, De- 
signs Ete. 





FREDERICK S. STITT 


Attorney at Law 
Registered Patent Attorney 





15 WILLIAM STREET, NEW YoRK 





- AITZHUGH TOWNSEND 


ELECTRICAL ENGINEER 
Electrical Designs and Calculations, 
Investigation and Development of In- 
ventions, Electrical Enterprises, Tests 
and Measurements. 

45 Broapway and 
117TH St. & AMSTERDAM 
AVE. 


t N. Y. Crry 








J. @. WHITE & COMPANY, 


INCORPORATED, 
ENGINEERS, CONTRACTORS 


43-49 Exchange Place, New York, N. Y. 
Lonpon CorRgSPONDENTS: 
J. G. WHITE & CO., Ltd.. 

22a Cotiece Hitt, 


CaNNoN STKEET. 








C. H. WILMERDING 


M. AM. INST. E. E. 
M. AM. SOC. M. E. 


CONSULTING ENGINEER 
rroo Old Colony Bldg CHICAGO 


Complete Lighting,Power and Railway 
Plants, Plans, Specifications, Estimates 
and Reports. 











ENGINEERS 


appearing in this department may be sure 
that their addresses are in the most con- 
spicuous location for the electrical industry 








Lamps, Decorative. 
Central Electric Co. 


Edison Deco. & Miniiture Lamp Dep. 


Gen’! Incandescent Are Light Co. 


Lamps, Incandescent. 
Brilliant Electric Co. 
Bryan-Marsh Co. 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co 
Downward Light Co. 
Economical Electric Lamp Co, 
Economy Electric Co. 
Electric Advertising Sign Co. 
Fort Wayne Electric Works. 
Franklin Elec. Mfg. Co. 
General Electric Co. 
Gen’! Incandescent Are Light Co. 
Electrical Testing Laboratories. 
Nernst Lamp Co. 
New York & Ohio Co. 
Niles Electric Co. 
Phelps Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 
Standard Electric Mfg. Co. 
Sterling Electrical Mfg. Co. 
Warren Electric & Specialty Co. 
Western Electric Co 
Westinghouse Electric & Mfg. Co. 


Lamp Guards. 
Applied Device Co. 


Lighting Plants. 
Bullock Electric Mfg. Co. 
Crocker- Wheeler Co. 
Fort Wayne Electric Works. 
General Electric Co. 
National Electric Co. 
Stanley & Patterson. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
Lightning Arresters. 
American Electric Fuse Co. 
Garton-Daniels Co. 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 


CLASSIFIED INDEX 
(Continued from pase 28. 


Lubricators. 
Lunkenheimer Co., The. 
Lumber, Creosoted. 
Wyckoff Pipe & Creosoting Co. 
Machine Tools and Machinery. 
Jeffrey Mfg. Co. 
Miller & Co., Carl G. M. 
Morris Co., LP. 
Morse Twist Drill & Machine Co 
New England Butt Co. 
Newton Machine Tool Works. 
Mast Arms. 
T. H. Brady. 


Mechanical Draft. 
Green Fuel Economizer Co. 
Metal Polish. 
L. B. Allen & Co., Inc. 
Meters. 
Diamond Meter Co. 
Duncan Electric Manufacturing Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Stanley Instrument Co. 
Westinghouse Electric & Mfg. Co 
Name-Plates. 
Schwerdtle Stamp Co., The. 
Numbering Machines. 
Bates Machine Co. 
Paint. 
Standard Paint Co. 
Panel Boards. 
H. O. S. Engineering Co. 
Johnson & Morton. 
Waterbury & Co. 
Patent Solicitors. 
Duval, Edw. § 
Dyer & Dyer. 
Siggers & Siggers. 
Stitt, Frederick S. 
Photometers 
Electric Motor & Equipment Co. 
Pinions. 
New Process Raw Hide Co 
Pipe Covering. 
U. S. Mineral Wool Co. 


Platinum Products. 
American Platinum Works. 
Baker & Co., Inc. 


Platinum Wire and Sheet, Plati- 
num Crucibles and Dishes, Plati- 


num Rivets. 
Baker & Co., Inc. 


Poles, Brackets, Pins, Ties, Cross- 


Arms, Climbers, Ete. 
Klein & Sons, Mathias. 
Lindsley Bros. Co. 

Phelan, D. W. 

Valentine-Clark Co. 

Wyckoff Pipe & Creosoting Co 
Pumping Machinery. 

Platt Iron Works Co. 
Rail-Bonds. 

General Electric Co. 

Roebling’s Sons Co., John A. 


Railway Car Lighting. 
Consolidated Railway, Electric 
Lighting & Equipment Co. 


Railway aa —. 
Bunnell & Co., J. H 
Central Electric Co. 


Continuous Rail Joint Co. of America. 


Electric Appliance Co. 

General Electric Co. 
Stuart-Howland Co. 
Westinghouse Electric & Mfg. Co. 


Reflectors. 
Frink, I. P. 
Wheeler Reflector Co. 
Wirt Electric Co. , 


Repairs. 
Chicago Edison Co. 
Replacers Incandescent Lamp. 
Incandescent Electric Light Manip 
ulator Co. 
Resistances. 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co 
Wirt Electric Co 


(Continued on page 54.) 


Rheostats. 
Cutler-Hammer Mfg. Co 
Cutter Electrical & Mfg. Co. 
General Electric Co. 
Gen’! Incandescent Are Light Co. 
Simplex Electric Heating Co. 
Westinghouse Electric & Mfg. Co. 
Wirt Electric Co. 


Schools. 
American School of Correspondence. 
Baker, Joseph B. 
Electrical Engineer Institute of Cor- 
respondence Instruction. 
Highland Park College 
Interpational Text Book Co. 
McGill University. 
Michigan College of Mines. 
Polytechnic Institute of Brooklyn 
Syracuse University. 
Seals. 
Schwerdtle Stamp Co., The. 
Signs. 
American Electric Sign Co. 
Electric Advertising Sign Co. 
Electric Motor & Equipment ¢ 6. 
Sockets. 
Benjamin Electric Mfg. Co. 
H. T. Paiste Co. 
Pass & Seymour, Inc. 
Trumbull Electric Co. 
Yost Electric Mfg. Co. 


Soldering Sticks and Paste. 
Allen & Co., L. B. 
Burnley bation & Mfg. Co. 
Kester Electric Mfg. Co. 
Spark Coils. 
New York Coil Co. 


Sparking Points. 
Baker & Co., Inc. 
Specialties 
Blake Signal Mfg. Co. 
Boston Electric Co 
Electric Contract Co. 
Electric Advertising sign Co. 
Gen’l Incandescent Arc Light Co. 
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them a 
respect. 








ELECTRIC MOTO RS 


Of Superior Design and Construction 


The adaptability of our motors is practically universal, 
and their special features of construction have won for 
world-wide reputation for excellence in every 
Write for a copy of bulletin No. 2196. 


SPRAGUE ELECTRIC COMPANY 


General Offices: 527 W. 34th St., NEW YORK 





“Southern Mills” 


A Southern Monthly Indus- 
trial and Electrical Journal 


Published at GREENSBORO, NORTH CAROLINA 


The only journal of its kind published in the South, 
and as an advertising medium for those wishing to 
reach all the industries, this journal is unexcelled 


SUBSCRIPTION PRICE, $1.50 PER YEAR 





INSULATING VARNISHES 


Thoroushly Testea 


MACON-EVANS VARNISH CO., Pittsburg 








STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° Fr. will not make it brittle. 
Water Repellent. Oil Proof. 


THE STERLING VARNISH CO., PITTSBURG, PA. 























No. 401 “p-K’” 
PANEL BOXES 
anv CUTOUTS 


A new line that will revolu- 
tionize panel-box building ... 


These are wooden Panel Boxes with ca- 
pacities up to 20 circuits, with Solid Oak 
Fronts, Quartered-Oak Doors, and can be 
delivered at your door for less than your 


carpenter can make them. 
Write us to-day for Circular and Prices. 


(Cut is K size) H. T. PAISTE Co., Phila., Pa. 





EUREKA FLEXIBLE CONDUIT AMERICAN 


RITTENHOUSE-MILLER CO. STORAGE CELLS ARE THE BEST 
“AMERICAN BATTERY CO. 
_— . er oaneee 473 Preaecccid 8T., CHICACO, ILL. 
PHILADELPHIA COTASLIGHED te8D 














ze THE WYCKOFF PIPE & 

ee CREOSOTING CO., Inc. 
MANUFACTURERS OF 

~ Wyckoff Creosoted Conduits 

Poles, Cross-Arms, R.R. Ties & Lumber 


OFFIC 
STAMFORD, “CONN. PORTSMOUTH, VA. 








2-Wire 25-Ampere Main * The Leading Specialty Manufacturers” 














LET EDISON LAMPS 
DO YOUR LIGHTING 


They Cost Less Than 
All Others in the End 


MINIATURE LAMPS STREET SERIES LAMPS 
REGULAR MULTIPLE LAMPS 


GENERAL ELECTRIC COMPANY 


Maia Lamp Sales Office HARRISON, N. J. 






































W EB; STO N Standard, Portable, Direct-Reading 


Uoltmeters, Ammeters 
Millivoltmeters, Voltameters 
Milammeters, Obmmeters 
Portable Galvanometers 
Ground Detectors and 
Circuit Testers 


Our Portable Instruments are rec- 
ognized as THE STANDARD the 
world over. Our STATION VOLT- 
METERS AND AMMETERS are 
unsurpassed in point of extreme ac- 
curacy and lowest consumption of 
energy. 


WESTON ELECTRICAL 1 INSTRUMENT CO. 
Waverly Park, NEWARK, N. J. 
BERLIN—European Weston Electrical Instrument Co., "Ritterstrasse No, 88. 
Lonpon—Elliott Bros., Century Works, Lewisham. 
Paris, FRANCE—E. H. Cadiot, 12 Rue St. Georges. 
New York Office, 74 Cortlandt Street. 
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SKEDOODLE 


Socket Plug fits socket and 
lamp, automatically winkin; 
light on and off from 5 to iB 
times a minute. You turn on 
the current. The Skedoodle 
does the rest. Best for show 
windows, signs, transparencies. 
Everybody Looks 
Everybody Reads 
Send 75c. for sample postpaid 


THE PHELPS COMPANY 
DETROIT, U. S. 4. 





List of 
Electrical 


Patents 
Issued Last Week 























[Specially reported for this journal by E. S. 
Duvall. solicitor of patents, Loan and Trust 
Building, Washington, D.C. Copies of any 
patent may be secured for 10 cents each. | 








ISSUED DECEMBER 20, 1904. 


777,666 Cluster socket; J. H. 
Dale, New York, N. Y. 


777,669 Process of producing 
salts of hydrosulphurous acid; A. 
Frank, Charlottenburg, Germany. 


THERE IS ONLY 


ONE 
SOLDERING 
STICK 


777,677 Automatic gas danger- 
signal; P. A. Kettering, Cadiz, 
Ohio. 


777,691 Trolley head; E. V. 
Newcomb, Kansas City, Mo. 

777,693 Electric locomotive; E. D. 

Priest, Schenectady, N. Y. that will make a joint 
ti than the original 

777,698 Trolley-head and wheel; ee 
J. W. Sharp, Mohawk, N. Y. . 

777,707 Insulated joint; G. A. THAT’S THE 
Weber, New York, N. Y. ‘ 

777,709  Brush-holder for dyn- A L L E N 
amo-electric machines; E. Wehr, 
Wilkinsburg, Pa—Comprises a Better and cheaper than 
socketed frame, an extending arm, resin, acids or other sub- 
a toggle-joint hinged to the extend- stitutes. 
ing arm, a spring actuating the Sample and booklet for 
toggle-joint, a conductor-strip and your dealer's name- if 
a carbon grooved at the top. you don’t send the name 

777,741 Base for electric-lamp ERAS SONS The eee 


or booklet. 
(Continued on page 48 ) 


L. B. ALLEN CO. 


Incorporated 
1335 Columbia Avenue 
CHICAGO 
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This is the improved REYNOLDS 


Electric Sign Flasher 


It is being used by thousands of the most 
successful business houses in all parts of the 
world with great success. Write for prices and 
discounts, also for pointers on electric signs 





& INSULATING 
TAPE 


STANDARD FOR 18 YEARS 


MANUFACTURED SOLELY BY 


The Standard Paint Company. 


Reynolds Electric Flasher Mfg. Co. 


225 Fifth Avenue, Chicago, Ill. 
NEW YORK 





100 William Street, 





THE NEW SYMBOL OF STRENGTH, 
DURABILITY AND LONG LIFE 


STOMBAUGH-GUY ANCHORS wiL- LAST 
LONGER THAN ANY OTHER ANCHOR MADE 


THEY ARE THE ANCHORS THAT HOLD 


W.N. MATTHEWS & BRO. 


DISTRIBUTERS 
200 CARLETON BUILDING, Sr. LOUIS 








PULL SOCKETS (070 


J Ask the users of pull sockets 


HARVEY HUBBELL, 411! R. R. Ave., Bridgeport, Conn. 








ENGINEERING COMPANY OF 
AMERICA 


ENGINEERING CONTRACTORS 
and Steam Railway — Industrial 
Installations—Mining 


74 Broadway New York 


Electric 

















CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 48? FULLER BOARDS 


All Grades and Thicknesses 
Heavy Special Boards to Order 


Orders peametty filled from 
Toren bd Highland Park, Conn. 








DOLEZALEK-VON BNDE—The Theory of the Lead Accumulator (Storage Battery). 
By Dr. FriepricH DoLEzALEK. Translated from the German with the 
Sanction of the Author by Cart L. von Enpe, Ph.D. (Goettingen), In- 
structor in Chemistry, State University of Iowa. 12mo. xi+241 Pages, 
30 Figures. Cloth, $2.50. 

HANCHETT—Alt-rnating Currents: Their Generation, Distribution, and Utiliza- 

tion. 
By GreorGe T. HancHeTT, M.E. 12mo. 180 Pages, profusely illustrated 
with line and half-tone cuts. Cloth, $1.00 net. 

LE CHATELIER-BOUDOUARD-BURGESS—High-Temperature Measurements. 

By H. Le Cuareier and O. Bovpovarp. Translated by Georce K. BurGEss, 
Assistant Physicist at the National Bureau of Standards, Washington. 
Second Edition, Revised and Enlarged. 12mo. xiv-+341 Pages. 79 Figures. 
Cloth, $3.00. 


JOHN WILEY & SONS 


43 & 45 E. 19th Street NEW YORK CITY 








H-P Insulated Bridle 
Distributing Rings 
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fafa. Cat. No. 3580 


\ 
hae. 
= 
\ 


y= 





| Made of best quality of iron, 
i, if. 4 heavily coated with tough glass 
G&S & Sinha ag eo wy enamel. Wires readily inserted 


or removed through opening. 


The enamel prevents rusting. 
r 3 f These Insulators are approved 
2 air and being used by the largest 
« « dh . 
" On = ‘ ost progressive Telephone 
Fp Yeo and most progres I 


— Companies. Made in all sizes. 


They are not found where there is trouble on 
the line. Ask for sheet No. 80 and prices. 





| 

% 

4 JAMES S. BARRON & CO. 
| q 339-343 Greenwich Street, Cor. Jay 

i NEW YORK 





























48 
PATENTS. 
(Continued from page 47.) 
bulbs; G. P. McDonnell, St. Louis, 
Mo. 


777,750 Apparatus for indicat- 
ing the magnetic condition of heat- 
ing metals; G. W. Sargent, Read- 
ing, Pa. 

777,759 Apparatus for automati- 
cally starting electromotors and 
regulating purposes; J. J. Thore- 
sen, Bygdo, Norway. 

777,760 Automatic signal sys- 
tem; J. R. Walsh, Boston, Mass. 

77,764 Telephone-call register 
and time indicator; D. A. Yoder, 
Toledo, Ohio. 

777,778 System for controlling 
electric motors; H. H. Cutler, Mil- 
waukee, Wis. 

777,801 Electric switch; W. J. 
Murray, Leavenworth, Kan. 

777,807 Telephone system and 
apparatus; E. E. Ries, New York, 
N. Y. 

777,808 Telephone transmitter; 
E. E. Ries, New York, N. Y. 

777,833 Static electrical machine; 
C. F. Birtman, Chicago, IIl. 

777,839 Motor starter; E. R. 
Carichoff, East Orange, N. J. 

777,844 Meter; F. P. Cook, 
Lynn, Mass—A  dynamo-electric 
machine simultaneously supplying 
direct and alternating current to 
supply systems, and a single meas- 
uring instrument having a single 
indicating device for indicating the 
total output of the machine. 

777,851 Electric battery; 
Gregory, Vallejo, Cal. 

777,857 Dynamo for train light- 
ing; J. F. McElroy, Albany, N. Y. 

777,866 System of distribution; 
J. B. Taylor, Schenectady, N. Y.— 
Sections separately connected to 
the source or sources, and auto- 
matic switches adapted and ar- 
ranged to connect said sections to 
each other when said sections are 
energized. 

777,871 System of lighting 
hydrocarbon lamps; George Wash- 
ington, New York, N. Y. 

777,883 Control system; E. R. 
Carichoff, East Orange, N. J. 


(Continued on page 50.) 


W.k. 











ww. FF. WEISS 
CBRTIFIED PUBLIC ACCOUNTANT 
Telephone, 6068 Certlandt 128 BROADWAY, N. Y. 
Special and periodical audits. Investigations on 
financial diti E inati and reports of 
accounts and fzati fi 


and parteership adj tment of efi 
elent methods of accounting adapted te special 
conditions. 

















McGILL UNIVERSITY “caxaps™ 


Courses in Architecture, Civil Engi- 
, Mechanical Engineering, Elec- 
trical Engineering, Mining Engineering, 
Practical Chemistry. 

For descriptive pamphlet or informa- 
tion, address 

J. A. NICHOLSON, Registrar 

HENRY T. BOVEY, Dean 








POLYTECHNIC 


Institute of Brooklyn 
College of Arts and Engineering 


Day and Evening Courses in Electrical 
Engineering 


For particulars address 
FRED W. ATKINSON, Prest. 








Hartiord Time Switches 


97-99-101 Warren Street 
NEW YORK CITY 
A. HALL BERRY, Sales Agent 








THERMO- PILES 


1% volts, 14 amperes, for electrolytic 
analysis, charging storage batteries, and 
other constant current requirements. 


$3 EACH 


WALSH’S SONS & CO. 
262 Washington Street NEWARK, N. J. 








SUBSCRIBE FOR THE 


Inventive Age 


ONE DOLLAR A YEAR 


Contains index of all patents issued each 
week, and other useful information. Ad- 
dress INVENTIVE AGE PUBLISHING Co., 
National Union Bldg., Washington, D. C. 








Vol. 45—No. 27 


Gas and 
Gasoline 
Engines | 





When gasoline is used for 

fuel it can be pumped up only 

as fast as it is used. 
ances make for absolute safety and economy. 


Stationary Engines, 2 to 100 H.-P. 
Portable Engines, Sto 18 H.-P. 


We have a new catalog, fully describing and illus- 
trating our line, which will be sent on request. 


OLDS GASOLINE ENGINE WORKS 
250 River St., LANSING, MICH. 


Perfect mechanical appli- 


—————————————— 




















A United States 
Charter 


May be secured by incorpo- 
rating in the District 
of Columbia 


OMPANIES in all lines of busi- 
ness should consider the advan- 
tages of incorporating here under 
an act of United States Congress 
instead of applying for state 
charter. Expense very small. 


EDWARD S. DUVALL, Jr. 


ATTORNEY-AT-LAW 


LOAN & TRUST BLDG., WASHINGTON, D. C. 


READ THIS 


We CANNOT ADVERTISE 


all our goods here, but 
will send Catalogues and 
circulars FREE FOR 1HE 
ASKING. 





THE STIRLING Co. 


HIGH-GRADE FORGED STEEL 
WATER TUBE BOILERS 
TWO MILLION HORSE POWER IN USE 


Combined Boilers and Superheaters 
and 


Independently - Fired Superheaters 
For All Pressures and Degrees 
of Superheat up to 250° Fahr. 


General Offices: Pullman Building 
CHICAGO 













J, H. BUNNELL 
& 


CO,, Inc. 
20 Park Place, New York 


MANUFACTURERS OF 
TELEGRAPH INSTRUMENTS, 
ELECTRICAL APPARATUS AND 
SUPPLIES. 

















DETROIT 


BUFFALO 
STEAMBOAT Co 


Steamers Eastern States and Western States 
THE LAKE AND RAIL ROUTE 


WORLD’S FAIR, St- LOUIS 
DAILY SERVICE, MAY 26th 
Improved Express Service (14 hours) Between 
DETROIT and BUFFALO 
Ly. Buffalo Daily, 5.30 P. M. | Ar. Detroit, 7.30 A. M. 
Connecting with Fast Special Trains for World’s Fair, 
St. Louis and the West. 

Ly. Detroit Daily, 4.00 P. M. | Ar. Buffalo, 7.30 A. M. 
Connecting with all Morning Trains for Points East. 

Rate between Detroit and Buffalo $8.50 one way, 
$6.50 round trip. Berths $1.00, $1.50; Staterooms 
$2.50 each direction. 

Send 2c Stamp World’s Fair Illustrated Pamphlet. 
Send 2c Stamp Tourist Pamphlet Rates. 

RAIL TICKETS HONORED ON STEAMERS 
First-class, Second-class, Tourist Special, Conventions 
(World’s Fair, St. Louis) reading via Grand Trunk Ry. 
or Michigan Central Ry. between BUFFALO and 
DETROIT will be accepted for { A, A, Schantz, G. 8. & 











Every electrical book is either published or for sale by us. 
ELECTRICAL REVIEW, 13-21 Park Row, New York. 














Transportation on D. & B. Stms, { P. 7. M., Detroit, Mich. 





FOR COMFORT IN TRAVEL 


Use the Fine, Fast Trains of the 


MICHIGAN CENTRAL 


“The Niagara Falls Route.” 
THROUGH SLEEPING CARS BETWEEN 
BOSTON, NEW YORK and 
DETROIT and CHICAGO 


For folder and information inquire 
of local agents or write 
O. W. Ruactes, G. P.& T. A., Chicago 
W. H. Unverwoop, G.E. P. A., Buffalo 
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SUCCESSORS TO 





























| Cottonseed Feed 

| Linseed Water 

and Corn Heaters 
Oil Mills and 
dei Parifiers 
pressors Victor 

bi 

Steam and Soil 
Power 
Pomping =| Abattoir 
Mach'nery | Machinery 


The Stilwell-Bierce and Smith-Vaile Company 


DAYTON, OHIO 


Arep< Tsao 


NEW YORK BOSTON PHILADELPHIA BALTIMORE CHICAGO PITTSBURG 

93 Liberty Street 73 Oliver Street 619 Arch Street Wilson Building 511 Dearborn Street Smith Block 
CLEVELAND NEW ORLEANS DALLAS SAN FRANCISCO ATLANTA LONDON, ENGLAND 
1112 New Eng. Bldg. 304 Hennen Building Texas 11-13 tirst Street Empire Building 46 Queen Victoria St. 








CHARLES E. DUSTIN CO. 


11 Broadway, New York fam AO —— GENERATOR —— 


A COAL SAVER OF THE MOST 
PRACTICAL KIND AND THE 
MOST REMARKABLE OF RE- 
CENT ENGINES 


INVESTIGATE IT 


ranteed \< i — WE FURNISH COMPLETE EQUIP- 
Send tand Se gee _— = i -- MENTS, CONSISTING OF ENGINES, 








Electrical and Steam Machinery of every description 


GENERATORS AND MOTORS OF 
OUR OWN MANUFACTURE 


Ready for prompt delivery and at very low prices 


Send for Bulletins, giving list of Apparatus in stock 











i TOI TE SS HT, 


Operating on OIL, either crude or 
Coal and ashes in power plants distillate, by 
can be conveyed rapidly, surely and most eco- GRADUAL CONTINUOUS 
nomically by COMBUSTION 
Rozsins Bett ConvevER ENGINES NO IGNITERS 


NT a VD ~ Ta 
than any other method. They cost less to NO EXPLOSIONS 
install, maintain and operate than any other Guaranteed fuel consumption on the full load— 
system and require less power and attention. 12.5 gallons per 100 K. W. Hours on the switchboard 

Write for catalogue. 






















= = 


Robins Conveying Belt Company For further particulars apply to 


AMERICAN DIESEL ENCINE CO. 


{| Broadway, NEW YORK 






19-22 Park Row New York 
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50 ELECTRICAL REVIEW 
PATENTS. 
(Continued from page 48.) WA N a E D ATLANTIO INSULATED WIRE AND OABLE Co. 
777,888 Atittomatic fire-extin- | SALESMEN FOR INCANDESCENT LAMPS. 
guishing apparatus; J. Fidden, | State age, height and weight, whether WIRES AND CABLES 
Aberdeen, Scotland. or nos, electrical experience, 
whether college uate, = — FOR SUBMARINE, ABDRIAL, UNDERGROUND AND 
777,912 Trolley-crossing; E. R. | and territory familiar with. Add INTERIOR USE 
North, Webster Groves, Mo. “INCANDESCENT” FAOTORY 120 LIBERTY STREBT 
777,971 High-speed train sys- | Care Evecrrica Revirw New York STAMFORD, CONN. NEW YORK OITY 
tem and apparatus therefor; T. 


H. Patenhall, Wilkinsburg, Pa. 
777,972 High-speed permissive 
train system and apparatus there- 


for; TT. H. Patenhall, Wilkins- 
burg, Pa. 

777,974 Electromotive device for 
clocks; D. Perret, Neufchatel, 
Switzerland. 

777,985 Battery; N. M. Watson, 


Detroit, Mich. 

777,987 Apparatus for the treat- 
ment of gases; E. E. Werner, St. 
Louis, Mo. 

777,988 Process of generating 
gases from air; E. E. Werner, St. 
Louis, Mo. 

777,989 Apparatus for the treat- 
ment of gases; E. E. Werner, St. 
Louis, Mo. 

777,990-991 
ment of gases; E. E. 
Louis, Mo. 

778,005 Electric insulator; C. 
Booker, Toronto, Canada. 


Apparatus for treat- 
Werner, St. 


778,017 Trolley-guard; M. H. 
Dorsey, Woodlawn, Ala. 

778,021 Electromagnetic appa- 
ratus for operating reciprocating 
mechanisms; J. Feingold, Frank- 
fort, Germany. 

778,037 Signaling mechanism; 
R. Herman, Crafton, Pa. 

778,055 Electric switch; W. J. 
Lloyd, Pittsfield, Mass. 

778,067 Telegraphic key; J. E. 
Pearson, Motor, N. C. 

778,073 Elevator hoisting 
mechanism; H. Rowntree, Chi- 
cago, Ill. 

778,101 Electricity meter; A. 


Blanchet, Paris, France. 
778,120 Mutiplex telegraphy; T. 
B. Dixon, New York, N. Y. 


778,146 Gas-engine ignition- 
dynamo; J. Reek, Camden, Mich. 
778,155 Incandescent electric 


lamp and switch; G. Sweetser, 
Upper Norwood, England. 

778,177 Telegraphy; T. B. Dixon, 
New York, N. Y. 

778,194 Electric furnace; H. M. 
Howe, New York, N. Y. 

778,206 Electric hammer; 
Wagner, New York, N. Y. 


ELECTRIC CONDUIT BENDERS 


For all commercial sizes of 


av a, 











Conduit. We have the only 
ractical Bender in _ the 
arket. 


Price, >4-Inch Size Complete, $2.00 
Catalogue on Application. 


WM. W. BENSON & CO. 
1011 Chestnut St., Philadelphia, Pa. 


ELECTRIC 
CLOCKS 


ag Clocks for 
1 ~ We for caboman cally 
bells, 60 day 
























Fall | so send for Cata- 
ie No. 204. 


The Prentiss Clock Improvement Co. 
Dept. 20, 49 Dey St., New York City 


























WANTED 


Young man to sell insulating material. Prefer- 
ence given to one who has had practical experi- 
ence in armature and field coil insulation in elec- 
trical manufactory or large electric railway repair 
shop. Reply stating age, experience and salary 
required to No. 101, Care of ELECTRICAL REVIEW, 
New York, N. Y. 











THE SCHWERDTLE STAMP CO.., 














PATENTS 


DYER DYER 


31 Nassau St., a3 YORK CITY 
ELECTRICAL CASES A SPECIALTY 








REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTING CO.|IMITED, 
2200 WASHINGTON AVE..PHILADELPHIA. 


"ELEPHANT BRAND PHOSPHOR-BRONZE 


INGOTS,CASTINGS WIRE RODS.SHEETS,etc. 
—DELTA ME TAL— 
CASTINGS. STAMPINGS ano FORGINGS. 





ORIGINAL ano 


SoLteE MAKERS INTHE U.S. 


FAEDEAIL, 3.S11TT. 


ATTORNEY AT LAW SOLICITOR OF PATENTS 


WASH'N OFFICES 
ME GILL BLOG. 


15 WILLIAM 8T, NEW YORK. 




















BLUE PRINTER 


Patent Cylindrical Electric Copier 
Imperial Blue Print Wringers 
Imperial Sun Process Papers 


MANUPACTURE 


THE PITTSBURG 


1505! Park Building, Pittsburg, Pa. 





BLUE PRINT CO. 





MONOPLEX TE LEPHON ES 

The tr of the M is 
always in aeeoke and we 
have NEVER seen a sign of 
packing or deterioration in 
any way. They are th» sim- 
plest and most reliable’phone 
now on the market and are 
absolutely guaranteed for 
one year. 


2 er natengpente $2. = each 


; a 
t 30 bd 
Atwater Kent Mfg. Pd -» 118 N. Sixth St., Phila., Pa. 








POCKET SIZE 
VARIOUS RANGES 
ACCURATE 
RELIABLE 


Voltmeters, 
and Volt-Ammeters. . 


Ammeters 





For General Measurements, 
Testing Storage and 
Primary Batteries, 
Circuits, Etc. 


























OF FICE ge elgg QUARTER- 
MASTER, Cheyenne, Wyo., Decem- 
ber 28, 1904—Sealed proposals, in 

triplicate. subject to the usual condi- 

tions, will be received at this office until 

2.00 o’clock p.M., January 28, 1905, and 

then publicly opened, for furnishing and 

installing electric light fixtures, etc., in 
one Post Exchange and Gymnasium’ at 

Fort D. A. Russell, Wyo. Full informa- 

tion furnished on application to this 

office. The United States reserves the 
right to accept or reject any bid received 
or any part thereof. Env — contain- 
ing proposals to be endorsed “‘Propo-al for 

Electric Light Fixtures at Fort D. A. 

Russell, Wyo.,”’ and addressed to ig 

W.S. Scott, Quartermaster, U.S. A., 

charge of construction, Cheyenne, Wyo. 


FOR SALE 


24" x 48" L. H. Wright-Corliss. 
12" x 12” Ball & Wood Automatic 
7° x 6" Westinghouse Jr. Engine. 
75-h.p. Locomotive Type Boiler. 
150-h.p. Locomotive Type Boiler. 
2 -150-h.p. H. T. Boilers, 125 lbs. 
2-250-h.p. B. & W. Water-Tube Boilers. 
180-kw. E. 60-cy. S. P. Alternator. 
45-kw. West. 60-cy. S. P. Alternator. 
120-kw. West. 125-cy., 2200-v. Alternator. 
120-kw. C. & C. 250-v. Generator. 
60-kw. Edison 125-v. Generator. 
15-kw. Triumph 125-v. Generator. 
10-h.p. Bullock 220-v. Motor. 


| have a large stock 
Get my prices on your requirements 


H. J. LINDER, 39 Cortlandt St., N. Y. 















‘cy WILKE SBARRE 
Sy Mo 











Electrical Testing — 





State Requirements and write for Prices 


JAMES G. BIDDLE, 1112 Chestnut St., Philadelphia 














|PATENTS 


Caveats, Trade-Marks, 

Copyrights and Designs. 

Send your business direct ' 
to Washington. 

Saves time and insures 
better service. 


a | Laeee ATTENTION | 
GUARANTEED. 
22 YEARS’ ACTIVE PRACTICE. 
Specialty— 


PATENTS THAT 
PROTECT 


Address— 


SIO CB ar & SIG CERS 


Sul 
National Union Bidg. Washington, D. C. 

















N. 







The New England Motor Co. 


E. MOTORS 
DYNAMOS 


AND 


Storage Batteries 


WRITE FOR CATALOGUE 
AND PRICES 





LOWELL, MASS. 




















— 
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LAKEWOOD 


NNT 
The Fashionable Winter Resort of America 


REACHED ONLY B Y 


NEW JERSEY CENTRAL 








Best Hotels « Gell = Palo « Outdoor Sports 





BOOKLET ON APPLICATION TO C. M. BURT, GENERAL PASSENGER 
AGENT 143 LIBERTY STREET, NEW YORK CITY 




















17 BATTERY PLACE WHITEHALL BUILDING NEW YORK 


The Ball & Wood High-Speed Engine | | THF. 


is noted for its smooth and silent running and its ex- 
tremely low cost of maintenance. It is recognized as 
the standard engine for electric light and railway plants. CABLE apoREsa 
BALL & WOOD engines are made in all types for all MER BERG 7 


services requiring the best economy and efficiency ALL FOREIGN OFFICES) 
BAB CO CK" 


Tue BAL ee OOP CO- | | REMTTE 4) ay BOILERS 
x y 








Works: ELIZABETHPORT, 


END FC R ‘OUR BOOK ‘STEAM’ 





Western Office: Room 1247, Marquette Building, Chicago, Ill. 





“s ATLANTA, GA, 


BOSTON 
817 EQUITABLE BLDG, 











geet ze = 
How did you learn the addresses on this page? ompenenees mee poe ‘sa eee MEXICO..CITY « 
Tell the advertiser WHEN YOU WRITE to him sand eT SEMA Gilg Foe ger HAVANA, CUBA 

















The HANCOCK VALVES 


Our Guarantee 


“We guarantee that each and every Hancock Globe, Angle 
60°, and Cross Valve, with our Monogram on it, has been 
tested with 1,000 lbs. water pressure and found tight before 


leaving our works.” 
Write for our VALVE. BOOK. 


The Hancock Inspirator Company 


85-87-89 Liberty Street 22-24-26 So. Canal Street 
NEW YORK CITY CHICAGO, ILL. 
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Magneto » Central Energy 
Telephones »» Switchboards 


AMERICAN 
BEAUTY 
DESK SET 
NO. 43 


SELECTIVE 
RINGING 
TELEPHONES 


WRITE FOR CIRCULAR [IATTER 


American Electric Telephone Company 


36-58 W. Jackson Boulevard, Chicago 







A Sample of 
Our Success 











KLEIN'S 
CLIMBERS 


Linemen’s Tools 


Catalogue Free. Send a-cent stamp for postage 


MATHIAS KLEIN & SONS 


82 W. Van Buren St., CHICAGO, ILL. 



















For 

Telephone 
Telegraph 
Electric Light 


Cedar and Steel Poles 


THE VALENTINE-CLARK CO. 
234 La Salle Street CHICACO 





and Power Use 









SEND FOR OUR NEW CATALOGUE 


ELECTRICAL "SPECIALTIES 


The Best on the Market 


CHASE-SHAWMUT CoO. 
NEWBURYPORT, MASS. 





Incandescent Lamps 


THE BRILLIANT ELECTRIC CO. 


Cleveland, Ohio 











The HEART of an EXCHANGE | (eee 
is the Switchboard at Central |TELEPHONE| 
and the Transmitters on the tele- Asis 


phones throughout the system 
IF YOU WISH THE BEST SERVILE 


erveTtem 


CO wZTA-FT SB POnH_z 





Aorragra FOOT O27H 


crs 


— 


Use EUREKA APPARATUS 


Chicago Eureka Electric Co. Genoa, Il. 














THE BEST POLES IN THE WORLD 


Southern Gedar Poles 


D. W. PH E LA NO ROTTEN BUTTS 277 Broadway 


TRY THEM NEW YORK 














i WHEN ADDRESSING ADVERTISERS PLEASE MENTION THIS PAPER. | 








The 
American 


Bell Telephone 
Company, 


125 Milk Street, Boston, Mass. 




















Among the cities in which it has been adopted are: 


Aucusta, Ga. 
MeEpForD, WIs. 

St. Mary’s, Ou10 
Woopstock, N B. 
WESTERLY, R. I. 
MANCHESTER, IowA 
Princeton, N. J. 
ALBUQUERQUE, N. M. 
Van Wert, OHIO 
Battie Creek, Micn. 
Crayton, Mo 
Pentwater, MIcu. 


CuicaGo, IL. 

Granp Rapips, MIcu. 
Cotumsus, Oxn10 
Dayron, Oun10 
Lincotn, Nes. 
PorTLAND, MAINE 
Ausurn, N, Y. 
Lewiston, MAINE 
AuBurn, MAINE 

Fact River, Mass. 
New Beprorp, Mass. 
Los ANGELES, CAL. 


San DieEGo, CAL. Toronto J‘ct’n, CAN. 
HopkinsviLte, Ky. WicmincrTon, Det. 
Stoux City, Iowa RIveRsIDE, CAL. 


Traverse City, Micu. 
BERLIN, GERMANY 


CLeBuRNE, TEx. 
Co.umsus, Ga. 




















AUTOMATIC ELECTRIC COMPANY, Va» Buren and Morgan Sureess, CHICAGO, U. S. A. 


The AUTOMATIC 


is the recognized competitive system of telephony. 
advantages over the manual system, mechanically, financially and com- 
mercially, make it so. 
and more accurate, and absolutely secret. 
less cost to both company and patrons than any other. 
Independent telephone companies all over the country are rapidly 
adopting it; the new ones in preference to manual and the old ones 
to replace manual equipment. 


Its manifold 
Automatic telephone service is more prompt 


It can be furnished at 
Progressive 


It is a success everywhere. 
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GET THE 


S-C Lightning 
Arrester 


Simple, well built and easy to get at for 
inspection 





_ 





smZ 











Equipped with machine made double lock nut binding 
posts. Regular standard switchboard carbons used, 
which give a large discharge surface. In writing for 
bulletins, don’t fail to specify the type of apparatus in which you 
are interested. 


Stromberg-Carlson Tel. Mfg. Co. 


General and Eastern Sales Office 
ROCHESTER, N. Y. 


Sales Department 
CHICAGO, ILL. 
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This single 
piece of 


apparatus 


T Kellogg 
Desk Stand 


contains within 
itself all the 
characteristic 
points of 
superiority 
which won us 
the Highest 
Award at the 
Louisiana 
Purchase 
Exposition 


THE GRAND PRIZE 


For Telephone Systems and Apparatus 


Write for our catalogues and you will understand 
why Kellogg Apparatus leads the world 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 


GREEN AND CONGRESS STREETS, CHICAGO 


Keystone Telephone Building 


Seymour Building 
Philadelphia 


Los Angeles 


Electric Building 
Cleveland 

















The New Year’s Number 


of the 


Electrical Review 


January 14, 1905 











Published 14 days after the season's dis- 
tractions and after the great mass of holiday 
literature. A permanent addition to every 


technical library. 

















Do You Want Ad- 
vertising Space? 











CN 1852 


‘The memory 
of quality lasts 
long after price 
has been for- 
gotten.” 


You 


Cannot 
Outgrow a 


Unit-Type Switchboard 


Enlarged as growth demands 


For particulars write to 


The North Electric Co. 


145-155 ST. CLAIR STREET, CLEVELAND, OHIO 











DONT BUY 
ELECTRICAL SUPPLIES 


Until you have seen our 
new Catalogue and new 


Price List. 
Free to the trade 


Manhattan Electrical Supply Go. 


CHICAGO: 
188 Fifth Avenue 


NEW YORK: 
$2 Cortlandt Street 








THIS COMPANY is keep- 
ing abreast of the times 
in everything electrical 


VIADUCT CO., Baltimore, Mal 














TELEPHONES 


Largest manufacturers of INTERIOR 
TELEPHONES in the world. 


Switchboard equipments, for toll and 
countrylines. Sendforlarge No.12catalog. 


CONNECTICUT TEL. & ELEC. CO. 


MERIDEN, CONN. 








THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Oonn., U.8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hoods, House Brackets 
and other specialties for 
construction work 
Gatalogue and Prices Furnished on Application 











Is Your 
Time 
Worth 
Saving? 
Then put a 
Telephone 
In your 
Residence 


NEW YORK 
TELEPHONE CO. 


15 DEY STREET 
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Specialties. 
Incan. Elec. Light Manipulating Co. 


Lowe & Leveridge. 

Lundin Electric & Machine Co. 
Marshall Electric Mfg. Co. 
Pass & Seymour, Inc. 

Phelps Co. 

Sarco Co. 

Yost Electric Mfg. Co. 


Speed Limits. 


Consolidated Engine-Stop Co. 


Staples. 


Blake Signal Mfg. Co. 


Steam Specialties. 


Lunkenheimer Co., The. 
Robertson & Sons, Jas. L. 
U. 8S. Mineral Wool Co. 


Steel Spring Wire. 


Barnes Co., The Wallace. 
Cary Spring Works. 
Manross, F. N. 


Steel Stamps. 


The Schwerdtle Stamp Co. 


Steneils. 


The Schwerdtle Stamp Co. 


Stokers. 


Westinghouse Machine Co. 


Storage Batteries. 


American Battery Co. 
Columbus Storage Battery Co, 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
National Battery Co. 

New England Motor Co. 
Smith Storage Battery Co. 
Willard Storage Battery Co. 


Switchboards. 


Bossert Electric Construction Co. 
Bullock Electric Mfg. Co. 
FortWayne Electric Works. 
General Electric Co. 

Gen’! Incandescent Arc Light Co. 
H. O. 8. Engineering Co. 
Johnson & Morton. 

Wagner Electric Mfg. Co. 
Walker Co. 

Waterbury & Co. 

Western Electric Co. 
Westinghouse Machine Co. 


Switches, Etc. 


Central Electric Co. 
Chase-Shawmut Co. 

Cutter Electrical & Mfg. Co. 
Edwards & Co. 

General Electric Co. 

Gen’! Incandescent Arc Light Co. 
Hart & Hegeman Mfg. Co. 

Hart Mfg. Co. 

Hartman Circuit Breaker Co. 

Hill Electric Co., W. S. 

Johnson & Morton. 

Lawrence Electric Co., F. D. 
Lowe & Leveridge. 

Marshall Electric Mfg. Co. 

Sarco Co. 

Trumbull Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


Tape and Splicing Compound. 


Okonite Co. 


Telegraph Supplies. 


Bunnell & Co., J. H 
Stuart-Howland Co. 


Telephones. 


American Bell Telephone Co. 

American Electric Telephone Co. 

Automatic Electric Co. 

Central Electric Co. 

Connecticut Tel. & Elec. Co. 

Couch & Co., 8. H. 

Edmonstone Co. 

Eureka Electric Co. 

Kellogg Switchboard & Supply Co. 

New York Telephone Co. 

North Electric Co. 

Stanley & Patterson 

Stromberg-Carlson Telephone 
Mfg. Co. 

Viaduct Mfg. Co. 

Wesco Supply Co. 

Western Telephone Mfg Co. 


Telephone Parts. 


W. J. Barr. 


CLASSIFIED INDEX—(Oontinued from page 29.) 
Testing Bureau. 


Electrical Testing Laboratories. 


Telephone Supplies. 


Calculagraph Co. 
Electric Utilities Co. 


Theatre Dimmers 


Simplex Electric Heating Co. 


Ties, Cross-Arms, Brackets, Pins, 


Climbers, Etc. 

Central Electric Co. 

Klein & Son, Mathias. 

Phelan, D. W. 

Valentine-Clark Co. 

Wyckoff Pipe & Creosoting Co. 


Time Stamps. 


Calculagraph Co. 


Time Switches. 


Abbott, Eugene B. 
Ballou-Hutchins Electric Co. 
Electric Motor & Equipment Co 
Hartford Time Switch Co. 


Tool Chests. 
Vanderman Plumbing & Heating Co. 
Tools. 


Jessops & Sons, Wm. 
Klein & Sons, Mathias. 
Morse Twist Drill Co. 


Transformers. 


Fort Wayne Electric Works. 
National Electric Co. 

New York & Ohio Co. 

Peerless Electric Co. 

Stanley Electric Mfg. Co. 
Valentine-Clark Co. 

Wagner Electric Mfg. Co. 
Warren Electric & Specialty Co. 
Wesco Supply Co. 

Westinghouse Electric & Mfg. Co. 


Tubes. 


Textile Tube Co. 


Turbines, Steam, 


De Laval Steam Turbine Co. 
Hoovens, Owens & Rentschler Co. 
Turbine Engineering Co. 
Westinghouse Machine Co. 


Turbines, Water. 


Dayton Globe Iron Works Co. 
Morris Co., I. P. 
Platt Iron Works Co. 


Turbine Governors. 


Lombard Water-Wheel Gov. Co. 
Lunkenheimer Co., The. 


Valves. 


Hancock Inspirator Co. 


Varnish, Lnsulating. 


Macon-Evans Varnish Co. 
Sterling Varnish Co. 


Watchman’s Clocks. 
Watchman’s Time De- 


American 
tector Co. 


Water- Wheels. 


Leffel & Co., Jas. 
Risdon-Alcott Turbine Co. 


Water-Wheel Governors. 


Lombard Water Wheel Co. 
Woodward Governor Co. 


Whistles. 


Lunkenheimer Co., The. 


Winding Machinery. 


American Insulating Machinery Co. 


Wires and Cables. 


American Electrical Works. 
Atlantic Insulated Wire & Cable Co 
Bridgeport Brass Co. 

Central Electric Co 

Chicago Insulated Wire Co. 
Collyer Insulated Wire Co. 


Crescent Insulated Wire & Cable Cu. 


Driver Harris Wire Co. 

Electric Appliance Co. 

General Electric Co. 

Hazard Mfg. Co. 

India Rubber & Gutta Percha In 
sulating Co 

Indiana Rubber & Insulated Wire Co 

Lawrence Electric Co., F. D. 

Magnet Wire Co 

Moore, Alfred F. 

National Conduit and Cable Co. 

National India Rubber Co. 

New York Insulated Wire Co. 

Okonite Co., The. 

Phillips Insulated Wire Co. 

Phosphor-Bronze Smelting Co., Ltd 

Roebling’s Sons Co., John A. 

Safety Insulated Wire & Cable Co. 

Simplex Electrical Co. 

Standard Underground Cable Co. 

Western Electric Co. 








Robert 
Volt-Ammeter 
Dead Beat 
Accurate, Durable 
Guaranteed 
List Price, $6.00 


including leather 
case. 


Sample instru- 
ment forwarded 
prepaid on re. 
4 Beat i ceipt of $5.00. 


= 

VOLT-AMMETER 
Detroit -Electre Co 
Detroit Mich USA 


“Discount to Dealers 
RRR me 
Robert 

Instrument Co. 


56 Sheiby Street 
DETROIT, Mich, 
ee 








ELEGTRIG CONDENSERS 


WM. GARSHALL, Manafectarer 


Standards a Specialty 


709 Lexington Ave., New York 








SMALL TRANSFORMERS 
To transform alternating current of any 


potential below 250 volts to any other po- 
tential. Send for Bulletin 111. 


THE ELECTRICAL APPLIANCE CO. 


CINCINNATI, OHIO 








WINDING MACHINERY 


FOR MACNET WIRE 








American Insulating Machinery Co. 
N. W. Cor. Hancock and Oxford Streets 
PHILADELPHIA, PA. eo 











WHEN ADDRESSING ADVER- 
TISERS PLEASE MENTION 
THIS PAPER 








WILLARD 
STORAGE BATTERIES 


THE WILLARD STORAGE BATTERY CO. 


CLEVELAND, OHIO 








THE 
7.3 04 MODE) 
1905 
[CD'S at > 
GIRL 





TRADE-MARK, 


Sequel to the ‘Fencing Girl” 
and ‘*Cow-Boy Girl.” 


Copyright, 1904, by 
Chicago & Alton 
Railway. 


Sa 


ART CALENDAR 


Five graceful poses from life ; figures ten inches 
high, reproduced in colors by a process far su- 
perior to last year’s calendar. Highest example 
of lithographic art. Four sheets are art plates, 
unmarred by advertisements, ready for framing. 


“Ph ONLY WAY” 


to own one of these beautiful calendars is to 
send twenty-fivecents with name of publication 
in which you read this advertisement, to Gro. 
J. CHARLTON, Gen’l Passenger Agent, Chicago 
& Alton Railway, Lock Box 618, CHICAGO, ILL. 

The best railway line between Chicago, 
St. Louis, Kansas City and Peoria. 
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Acts as push-button and 
telephone in doing the work 
of two instruments. 








A Time-Saving—Step-Saving 
and Labor-Saving Necessity 


for the 
O FICE, FACTORY, 
HOTEL or HOME 








Will operate any distance and 
any one can install with our 
simple instructions in hand. 


Satisfaction guaranteed. 


Complete 14-point Intercommunicating We quote on any number 
Desk Stand ot stations. 
Can be used for systems up to 18 points Send for Catalogue. 


EDMONSTONE COMPANY 


105 Chambers Street NEW YORK 
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Novelties 
¥ andApplianees 
: for Everybody 


Send 2c postage for 23-page catalogue. 
DEPT. 


EWING-MERKLE ELECTRIC(O}: 


SAINT LOUIS. MO. US.A. 
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TRADE MARK 





AUTOMATIC RESET 
INTERCOMMUNICATING 
TELEPHONES 


For the Factory, Office and Home 





CAN BE N 
CONNECTED 
BY TRUNK 
LINE WITH 


EXCHANGE 
SERVICE 


This set 
has hollow 
iron frame 
to cover 
cable with- 
out build- 
ing instru- 
ment out 
from _ wall. 


coucy 


AUTOMATIC 


Made in 10, 
16, 20, 26 
and 30 sta- 
tion sizes. 


Style No.38 Wall Set. 
Note Directory Plate. 


S. H. COUCH COMPANY 


169 Pearl Street 
BOSTON - - - 


Q 


MASS. 
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' The Westinghouse-Parsons 
Steam Turbine 


Its Simplicity is Evident 





It is entirely self-contained and necessarily requires 
no auxiliary apparatus or devices as an inherent 
part of its operation. 




















Westinghouse-Parsons 1000 H.-P. Steam Turbine Generating Unit 


For particulars address nearest sales office 


The Westinghouse Machine Co. 


Works, East Pittsburg, Pa. 


( New York, 10 Bridge St. Chicago, 171 La Salle St. Pittsburg, Westinghouse Bldg. 
Sales Offices: - Boston, 131 State St. Detroit, Union Trust Bldg. Philadelphia, Stephen Girard Bldg. 
( Charlotte, N. C., S. Tryon St. Atlanta, Equitable Bldg. San Francisco, Hunt, Mirk & Co., 614 [ission St. 


Designers and Builders of Steam Engines, Gas Engines, Steam Turbines, Roney [lechanical Stokers 














Westinghouse Vehicle Motors 


Designed with a wide margin of 
safety. An overload of 100 per 
cent. can be continued for at 
least one hour without injury, 
and perfect commutation can 
be depended upon to at least 
200 per cent. overload. 





Particulars in Circular 1059 


Westinghouse Electric & Mfg. Co. 


Sales Offices in Every Large City Pittsburg, Pa. 


For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario 
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The Westinghouse Type ‘“B” 
Integrating Wattmeter 


Glass or Metal Cases 


For Two and Three-Wire Single-Phase Circuits 


7,200 to 16,000 Alternations 


Another Step Forward 


in the Westinghouse Theory of Wattmeter Construction 


All the well-known Westinghouse characteristics are retained, 
such as excellence of workmanship, long lived accuracy of 
performance, durability and general desirability from every 
point of view. 


Its installation does not require the services of a meter expert 











Westinghouse Electric & [Tfg.Co. |!" 


Incandescent 


Address nearest sales office Pittsbur g, Pa. Lamps ? 


New York, Atlanta, Dallas, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Los Angeleg, Minneapolis, New Qrieans, Write for our 
Philadelphia, Pittsburg, St. Louis, Salt Lake City, San Francisco, Syracuse, Seattle. Denver: Mountain Electric Co. 
For Canada: Canadian Westinghouse Co., Limited, Hamilton, Ontario. Mexico: G. & O. Braniff & Co , City of Mexico. 


catalogue 
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CRESCENT RUBBER INSULATED 


TRADE MARK 


WIRES 
S CABLES 


NATIONAL CODE STANDAKD 





Crescent Insulated Wire and Cable Co. 


New York Office, 53 Barclay St. - Main Office and Factory, TRENTON, N. J. 





STORE LIGHTING 


CLUSTER SHOW CASE 
REFLECTORS REFLECTORS 


fhe most satisfac- for lighting all 
Styles of show 
cases. Used in 
many of the finest 
stores in the 
country. 

FRINK’S SPECIAL PATENT WINDOW REFLECTOR 

The only perfect light for show windows. Installed in hundreus of the best siures 


tory fixtures for 
Store lighting. Give 





strong even light at 
minimum expense 


CATALOGUE AND ESTIMATES FREE 


I. P. FRINK, 551 PEARL ST., NEW YORK 














cent. Higher Voitage. Visible Action. Integral elements. Greatest durability. 


TERY 0 Manufacturers >” STORAGE BATTERIES 
R 3 FOR ALL ELECTRIC PURPOSES. 


NEW ROCHELLE, N. Y. Send for catalog “ B.” 








Manufactured and for sale by 
BLAKE SIGNAL & MANUFACTURING COMPANY opens 


246 Summer Street, Boston, Mass. 


a— BLAKE INSULATED STAPLE i 


Lm > 











NOTED | FOR 2 ITS GREAT r DURABILITY 


(The spot is our registered trade mark) 


SAMSON 
SPOT CORD 


's made of Extra Quality Stock, 
Hard, Smooth Braid, thoroughly 
water- proofed, giving minimum ¢ 
abrasion, maximum wear. It % 
=—— Stands all sorts of weather. 
Send for Samples and Prices, 


SAMSON CORDAGE WORKS, - BOSTON, MASS. 



























if you desire prices on the 
best grade of 


Insulated Wire of any kind 


Write to 


John A. Roebling’s Sons Co. 
TRENTON, N. J. 












Kem: MARK 


“0. K.” WEATHER-PROOF, 
SLOW-BURNING WEATHER-PROOF 
AND IDEAL WIRE. 


PRICES ano SAMPLES ON APPLICATION. 


PHILLIPS INSULATED WIRE Co. 


OFFICE AND FACTORY, PAWTUCKET, R. I. 











A new invention, ADDING TELEPHONE SER- 
VICE to any electric bell circuit, without change 


ETAPHONE 


of wiring. 





TRADE MARK 





LOW PRICED! PRACTICAL! GUARANTEED! 


Saal ELECTRIC UTILITIES CO. 
Button 11 FLATIRON BUILDING NEW YORK CITY 
Metaphone AGENTS WANTED IN EVERY STATE. SEND FOR CIRCULAR 























Weather-Proof 
Slow Burning 
Weather-Proof 
@ Slow Burning Wire 


Prices and Samples on Application 


COLLYER INSULATED WIRE AND 
CABLE COMPANY, inone Sevan 
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